











a- 


4 


t 






% 




* 


V. 


t 








s 


'*f .1 






#■- 



1 -^ i > 


BIBLIOTHECA 


- ^ 


" TABULARUM MATHEMATICARUM 

BEING A DESCSSIPTIVE CATALOGUE 


BY 

JAMES HENDERSON, M.A. 

Formerly Honorary Research Asristant^ Biometric Laboratory, 

University of London 


PART I 

LOGARITHMIC TABLES 

(A. LOGARITHMS OF NUMBERS) 


ptrmmo who are even well versed in mathematics are not aware haw much 
they might derive in particular cases from the various tables which 
fpubUshed. ACOC8TC8 DK MOBOAST 


siiMnlum of logarithms in 1614, followed immediately by the calculation of 

iogarithsntc teddes, revolutiomsed all the methods of calc^ation _J nd not only 

has am incredible amount of labour been savedy but a vast number of calcwLations 
amd rmmrehes have been rendered practicable which otherwise would have been 
gmu beyond human reach. j. l. glaisher 


CAMBRIDGE 

PRINTED AT THE UNIVERSITY PRESS 

1926 




CONTENTS 


I 


pias 

Reproduction of Title-page and Preface of Ezechiel de Decker’s Tiveede Deel van 

de Nievwe Telhonst (reduced 4 ) • • • • « . . To fact 


I. Introduction and Historical Account ..1 

I. Introduction ........... 1 

II. Bibliography (Arrangement of Bibliography and an Index to Terms) . 4 

III. General Arrangement of First Part of this Bibliography ... 8 

IV. A brief Historical Accoimt of the Development of Logarithmic Tables . 8 

V. Tables for the Calculation of Logarithms to a large Number of Places by 

means of Brief Tables 15 

VI. Antilogarithms ........... 17 

VII. Hyperbolic Logarithms (Logarithms to the base 1) .... 20 

II. Bibuoqraphy . . 22 

Section I. Napierian Logarithms, as calculated by the Inventor of Logarithms 22 

Section II. Briggsian or Common Logarithms ...... 39 

Section III. Antilogarithms 

Section IV. Hyperbolic Logarithms 176 



Indices for Napierian Logarithms 


I. Decimal Places and Authors 
[I. Authors, Ranges and Decimal Places 


I. 

II. 


Indices for Common or Briggsian Logarithms 

Decimal Places and Authors . . . • 

Authors, Ranges and Decimal Places 


Indices fob Antilogarithms im 



I. Decimal Places and Authors 
[I. Authors, Ranges and Decimal Places 





31534 


198 

193 



Indices for Hyperbolic Logarithms 

L Decimal Places and Authors .... 

II. Authors, Ranges and Decimal Places 

Appendix (Addenda, etc.). 









1 . 




0 




FOREWORD 


Whkn some four yearn ago I applied to the Depan Lnenr of .>neatidc 
Indostxial Besearch for a grant for a research assistant 1 nau a "i- " • , 

wonld be possible to get well forward with a project I nad t:., 

realise, namely, the preparation of a new bibUography ot mataeinat: ,al tatu.-., 
I recognised fnUy how much help had been provided m tms .iiteoti. n nv Ur 
Morgan and later by Glaisher. But the time which has elapse . -.n.^e tne 
publication of their monographs has been very fruitral in the pf't :• ... 

new tables covering large fields of computation hardly dreamed ot la-: 
and the rapid development of computing machines has to some ext. r-: m > uned 

the form of the tables required*. 

When Mr James Henderson was appointed as my research fc . . I 

proposed to him the preparation of this descriptive cataiogue. and him 

alone is due the entire collection of the material, its careful study, ^n 1 it ^ dnal 

arrangement. The labour has occupied more than 

coDected in those years goes considerably beyond the contents of this 
first part, which is devoted solely to the logarithms of numbers. I trust that 
Mr Henderson’s present teaching post in the university will not be ^uch as 
to hinder the appearance of further parts of his collected material at short 

intervals. 

Many of the tables referred to in these pages are now extremely rare, and 
when copies are purchasable, they are very costly. Luckily, the remarkable 
historical collection of mathematical books presented by the late Mr J. T. 
Graves to University College, London, is rich in tables ■»*. and I Lave il 'n- my 
best with the small funds at the disposal of the Biometric Laboratory to :?upple- 
ment that coUection when opportunity ofiered. The great London librari^^^^ 
were also available, and with visits to other universitv libraries. H^ud»frs^ul 

7 

has managed to see nearly the whole of the works included in this bibiiograph w 
He has very properly made no attempt to enter in his lists the title*> of the 
innumerable small tables of logarithms issued in modem times. To bio would 

• If » compain^, for example, had to find the side of a spherical tri^ajk* fr fii » 
of tlie opposite uigle A and the adjac^t sides 6 and c, he woaJkl not now seek to ^ r .k* f. rmoU 
008 o = ain 6 ain c coe -f- coe 6 coe r to logarithnuc calcoiatKxil He w?>ul<i Jae * k A aAtiinii 
txigoiiometnG InnGtioiis and reach coe a by a continaoas process on his ma«-hLja^. 

t Had the I>e Morgan and the Graxes Libraries been united, and La i thr-r* ‘--v-n it*- 

cncknrment for parchaees, the finest mathematical histoncal liLrar\' in thr- .ijif., it nz in 
the wodkl, would hare lesiiHed, 
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ass of ephemmU 


ofc onlV mean screening reaUy valuable works under a i 
roductions, bat tlie time taken in recording their errors and misprints would 
ave been stolen from work of real value. This book is not intended as a guide to 
he student, but rather as a work of reference for the trained computer the 
mathematician by profession. If they require such a work to the same extent 
hat the practical statistician does, then the sole question to be answered is, 
las Mr Henderson adequately supplied an admitted want? I hope it may be 
o, but only the critics, present and future, can provide a satisfactory reply, 
nd only if they themselves have had, as practical computers, to seek the goal 
leeded through the too-often unknown regions of mathematical publications. 
Sven in my own laboratory we have used and still use manuscript tables 
)ecause the required tables have not yet been published to the necessary 
lumber of figures, or because we did not know, or still do not know, if such 
ables were ever computed. Every few months I receive queries as to the 
lossible existence of mathematical tables from computers, who at any rate 
vill find something to aid them when a handy Bibliotheca Tabularum Mather 
maticarum is completed and at their disposal. 

KARL PEARSON. 


rHE BIOMETRIC LABORATORY, 
UNIVERSITY OF LONDON. 


Januartf 26M, 1926. 
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yooi{;I{EUEN, 

Tot den Konft-lievenden Lefei". 


J Emnde Lejir m brtngen nu in t licbt btt Tweede Decl vm onfi Nic uw c T eUkoo&,Vit 
bfaerttit betgoebimci(van jirithmittfcbe wammbin met begrepen is 

albetgene toy voonufenbebeftbebbenf m veomamel^cbdat ny wergbenomen^ ende veorb^j i 
gbexHtndenbebben/tgbtbruycbderLegaritbmz ep tweeietltj w^feuyt tegbeven. Eerjt cei 
y^eevan diegbene die baer alteen met Antbmetien bemeeyen: ten nndeten , igt dunfte ui 
'•bMets vaneCArithmetifebe ende Matbematifcbe J^fun, Wy bebhtnghetratbt bin u vtUeen 
me, ende itdndere verhopem v^medebaeftteveldeem iEndealfiodie gheasdietndi Matbemsa^ 

? I^nften metgheoeffent metfouden bpemen verfiaen betfimdamemt van dt Leganebna, fii 

ben vey bier den eorfpnmebjnde maecbfil der felvigbe met bijcbreven, dan oUeeniy^tgMn^tA 
Tvl9editbaengbeTPefen,gbeljc\velepeffQmenaUeemdaer epfien, eadedaermede bacr u vreiei 


l}eteC(nifiendenietnvePTaSije\fvm rebpden beeft eerftgbevtndem lohinoes Ncpetas Hety 
iM^bifieminS€betlandt,endedegrontderfelvigeaUeen gbeovenbaerteade beftbreven , maes 
betmaecfiivan de Te^l beeft by met gbedaen ^ tvermidttiy \orti daer aa tverUdert a » dan 
nricus Briggias ProjeJftr van de Geometrie tee Oxfnrt, in EngeUnt, beeft die vet^ert end 
\greetenarwytgbemaeebpdeLegaritbmivanirftee20000tee,endevan ^ooooaf let looo^ tee 
mtmUbrabpt&vaneoQoo af tet ^ootot ^deweUbeneedicb daer by bebeeremde ^ wy ghetracb, 
}mtevMreagben, *tjeelel(fnetfiaderfingbegreotenarbeytbeeftmeetengbtfebieden^emie na dttr. 
iemmjjnedaegbelyei(fcheecntpatieninmMampe, mynetaertee niet k^ndgbegevtn^ emeenkpru 
^iHedtervamtemaben,fooumyfenderun^eweltepajJeghtkymundeaJJif 5 ntie^ emdt vlyttger. 
r van dm Cenfi^ievenden Adriaen Vlack, die bet meeSendeei der Mvigfte mef gjbefiaJigfH 
ftubiyt^^eyt endeteteengbewenfie eyndeMbracbt be ft, S^adedeftTafetmn fiedameb, 
mtndieiititreebtfiiedeme£benneemendcGtmtTaici,evermtsdegreeeenmtbaerbeydt, end 
Htfakgadumendaerdaer kgnvtdbren^en. 


Val bdan^t bet maeekfet, endt *tghehrt^cbjUr Legaritbmi in de ganifehe Wis- K odA p fei de9\ 
riaed Vlack eernietlangbe ttytmgbevenreefdm, rVtLatijn, tranks ende Neder-doyrs. 
ten Canon Triangoloruin^/imxwitdpdrSinoSyTaiigeQtes mdt SccoMts^hebbende de Wet 
1,00000, ooooo, met de Differeaeien s Gbemet mdftbffimen die, ret det bet andre uyt Jr Perf 

IT. 

In Gouda dem^ Oftober idi?- 


Ezechicldc Decker. 




PAET I 

OF A BIBLIOGRAPHY OF MATHEMATICAL TABLES 


I. INTRODUCTION AND HISTORICAL ACCOUNT 


I. Introduction 

It is generally recognised that mathematical tables have played a large 
part in the development of various branches of Science, and the invention of 
logarithms, followed by the publication of extensive tables of logarithms, 
having 10 for their base, was a great boon, for it made calculations, such 
were then chiefly encountered in astronomy, much more manageable. Without 
the help of logarithms the laboriousness of such calculations would have 
deterred many mathematicians from undertaking them, Xewton. in hi^ re¬ 
searches on the moon and gravitation, must have appreciated the great value 
of logarithms. As time went on, the demand was made for tables of a more 
special kind to provide aid in the solution of problems, which had been arrived 
at by following new lines of thought. Since, in modern computation, tables 
have a very wide application, it seemed desirable that a bibliography of them 
brought up to date would be of service to mathematicians, physicists, astrono¬ 
mers, statisticians and computers in general, especially if certain details were 
given. At present there is no catalogue of mathematical tables which is nearly 
complete and at the same time gives an adequate description of the tables. 
In order to render a bibliography as useful as possible, it is necessary that a 
short description of each book of tables should be given, together ^vith a bri* f 
note on their accuracy, the number of decimal places which they provide, the 
interval of the argument, the extent of the differences, the arrangement ot the 
tables and the type in which they are set up. The interval of the arguinerir 
important, for on its magmtude the interpolation, which will be necessary in 
computing work, depends; while the extent of the differences determines the 
Facility with which the interpolations may be carried out. I resolved there- 
.W, to examine as many coUections of tables as I had access to, and tc* give 
in account of them as above, adding historical notes where thev are of interest. 
Jntil one commences a compilation of this kind, it is difficult to reali^. the 
aagmtude of it; as the examination proceeds, new references are eontmuallv 
.ppeanng and these on examination lead in time to still further discoveries' 

, I the excellent articles on •Mathematical 

ables m the EngluA Cyclopaedia ( 1861 ), vol. vn. by Augustus de Morgaa. 
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and in the Encyrlopaedia Britannic/i, Ninth Edition (1888), vol. XJUll, hy 
J. W. L. iilaisher. These articles give a short description of the majority of 
the tables in their respective catalogues. In addition to these articles, I have 
made use of some references from the " Report on Mathematical Tables’’ drawn 
up by J. \V. L. Glaisher for the Committee appointed by the British Association. 
This rv|»nrt is given in the Report of the British Associaiion far the Advancement 
of Sc It'net. 1873; in it a detailed description of *235 collections of tables appears, 
and 1 misht have commenced operations by taking these as a starting-point, 
but as information is not always given as regards accuracy and arrangement, 
I examined all these tables anew, only using second-hand information where 
the works under investigation were inaccessible to me. I began by ex amining 
all the accessible tables mentioned in Glaisher’s article as I was not then 
aware of the value of De Morgan's earlier article. An examination of those 
mentioned in the latter article but omitted in Glaisher's was then undertaken, 
and with the help of various library and other catalogues still more books of 
tables were discovered. It will, however, be easily reahsed that it is extremely 
ditti( uIt to attain completeness in a bibliography of this kind, as indeed in 
anv bibliography, for although completeness may be reached as far as Brit^ 
tables are concerned, th^re must be some foreign tables which will of necesaty 


(.-irapo oh'^t^rvatiou. 

In the coume of this work attention has been mainly confined to tables 
which arc purely mathematical, that is, I have avoided tables of special kinds, 
'uch a- astronomical, phvsical. engineering tables, etc. It will be of interest 
t o >er out here a cla.-csification of mathematical tables, drawn up by Professor 
< avlcv and adopted bv the Committee of the British Association. The dasai- 
m atom is shown in the introduction to the Report of 1873, mentioned above. 
\ luxilinri/ for noH-logiinthmic Coinpuiations. 

i. Multiplication. * 2 . Quarter-squares. 3 . Squares, cubes, and higher 
i>owers. and reciprocals. 

B hxjtirUhniu' ainO irndoT. j u 

1 Loeanthn.s(BniiCMan)andantilogarithms(Briggsian);ad*tio^dsu^ 

traction io^anthm^. etc. .5. Circular functions (sines, cosines, etc )natu^,i^d 

lenirth^ of cirr ul.»r ..res, b. Cin ular functions (sines, cosines, etc.), logarithmic. 

7 . HvTterbolic lo^anthms. 8 . Hy^perbolic antilogairthms (e-), hyp. 
lug tan f 1 ' t) logarithmic. 

I) iUfchrau' Cof\staril,^. aha* 

.....cer o, value.. Ben.o^y» 


BiDunuAl coefli 


auxiliary 
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E. 11. Transcendental Constants, e, n.y, etc., and their Powers and Functions. 

F. Arithmological. 

12. Divisors and prime numbers. Prime roots. The Canon anthyneticus, 
etc. 13. The Pellian equation. 14. Partitions. 15. Quadratic forms a- b\ 
otc., and partition of numbers into squares, cubes, and biquadrates. 16. Binary, 
ternary, etc., quadratic and higher forms. 17. Complex theories. 

6. Transcendental functions, 

18. Elliptic. 19. Gamma. 20. Sine-integral, cosine-integral, and exponen¬ 
tial-integral. 21. Bessel’s and allied functions. 22. Planetary coeflicients for 


^ven 



23. Logarithmic transcendental. 24. MisceUaneons. 


I have considered all these classes except G 22. It is not my intention 
to follow this classification closely or in the order given, for I shall deal first 
with the logarithmic tables and then with the circular function tables. These 
two classes constitute the greater but not necessarily the more important part 
of mathematical tables. 


The majority of the tables, which I have examined, were published after 
1600, and originally I had intended that this bibliography should date from 
1600, but after some consideration I decided to include the most important of 
the tables of the sixteenth century, the majority of which were concerned with 
the natural trigonometrical functions. It would not be just to exclude a work 
like Rheticus’s Opus Palatinum published at Neustadt by ^"alentine Otho in 
1596, for the calcxUations of this work and a later work published by Pitiscus 
in 1613 were a marvellous achievement and entitle Rheticus to rank as one 
of the greatest computers, if not the greatest, of all time. Unfort uuatelv this 


work of Rheticus was somewhat overshadowed by the invention of logaritlims 
by Napier in 1614, as the natural trigonometrical functions gave wav to the 
logarithmic trigonometrical functions. Since the advent of greatly impioved 
calculating machines, however, by which multiplication, division, extraction 
of square roots, addition and subtraction can be performed mechanicallv and 
with ease, it has become increasingly evident that tables of the natural 
trigonometrical functions will be of more use than tables of the logarithmic 
functions, except in the case of the extraction of roots higher than the square 
and when an extremely large number of decimal places is required \ midti- 
phcation can be carried out on a machine in a very much shorter tim.. than 
by a table of loganthms; in the latter process entries have to be takm from 
the tab e, interpolation generally being necessary, the logarith.o.s added and 
the table then entered inversely to obtain the required result, while with a 
machine a few turns of a handle will give the result. If we assume that the 
calculating machine is in order, we may be sure that the chance of error m 
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the latter process is very much less than in the former. As large numbers of 
calculating machines are designed to multiply 8 figures by 8 or 9 figures, very 
useful tables for trigonometrical calculations have recently been published by 
E. Oiftord; Sines to every second of arc and to 8 places of decimals 

(Manchester, 1914), and Natural Tangents to every second of arc and to 8 places 
of deciinals (Manchester, 1920). These tables are computed bv interpolation 
from the work of Rheticus, errors in Rheticus being first corrected, and their 
accuracy seems to be high. 

Although large numbers of tables, logarithmic and otherwise, have been 
superseded by the use of calculating machines, the future will demand more 
and more tables, but these will be what we may call ‘‘special” tables, 
exhibiting the values of integrals and fimctions encountered in physical and 
statistical investigations, and it seems likely that in these cases the natural 

O' * 

values will be exhibited rather than the logarithmic values, unless a large 
number of decimal places is required. In recent years Bessel and allied func¬ 
tions have been calculated to a considerable extent, as they are required to 
solve certain problems in physics. 

The bibliography, if it is as complete as I hope it may prove, should be 
of great advantage to the professional computer and also to those who only 
find it necessary to make occasional computations. With its help the com¬ 
puter win be able to tell immediately which of those tables he has access to 
will be best, most expeditious and most accurate for the purpose he has m 
view. Many of the tables described are to be found only in big libraries, such as 
that of the British Museum, the Royal Society, the Royal Astronomical Society, 
and the Universities, or in the libraries of a few fortimate private individuals. 
However, manv users of such tables have access to one of these big libraries, 
but those computers, who have not this opportunity, must of necessity be 

content with the best table at their command. 

In addition to the works cited above, from which references have been 

taken, some information regarding a few of the more recent tables was denved 
from " A Working List of Mathematical Tables,” by H. Bell and J. R. Milne 
in Modern Instruments and Methods of Calculation. A Handbook of the Napcr 
Terccntenani Exhibition, edited by E. M. Horsburgh (London, 1914). 


II. Bibliography. (Arrangement of Bibliography and an 

IxDEX TO Terms) 

In the description, of a large number of tables lepetitioM can hardly be 
avoided, so that it is adrisable to employ contraetrons 

. ? _i. T„ vrscri r.f snvincr for example, that the loganthms of th 
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sines are given for every 10 seconds up to 45®, or from 0® to 45® at intervals 
of 10 seconds, we shall write this as “Logarithmic sines are given for (10^) 


of 10 seconds, we shall write this as “ Logarithmic 

45®/* De Morgan has used this useful contraction in his article on “Tables”; 
I have not met it in any other work. In general, we shall understand a 
^‘w-place table** to mean one in which the tabular results are exhibited to 
n decimal places. 

Arrangement. When applied to a table of the logarithms of numliers, the 
term “modem** arrangement signifies that the table is similar to modern 
7-place tables, i.e. the first 3 or 4 figures of the argument proceed in natural 
order down the left-hand marginal column, while the final figures 1, 2. ... 9 
are shown at the heads of succeeding columns. If the numliers adv^anr*#' in 
natural order down columns from the lowest number of the range to the 
highest we shall call the arrangement “direct.** The majority of trigonometrical 
tables are arranged so that the argument proceeds from 0® to 45®, the degrees 
beinggiven at the top of the page, with the minutes or seconds, as the case riiay 
be, down the left marginal column; the complementary angles are shown at 
the bottom of the page and up the right marginal column, so that the angle 
is given from 45® to 90® from the end of the table to the beginning. The reason 
for this arrangement is, of course, obvious, the sine of an an^Ie being equal 
to the cosine of its complement, etc. **Semi-qua<irantal” is the term appliefl 
to this arrangement. It is very compact and its disadvantages are verv' slight. 

As the actual tabular arrangement is so important for the practical com¬ 
puter, who is constantly using tables, we have given in the large majority of 
cases a full description as regards typography, extent of differences given, 
and general aspect of the tables. The typography is certainly of prime import¬ 
ance as far as the professional computer is concerned, although for the casual 
calculator it will not be of so much account. In general use there are two 
types of figures, those of uniform size and those with “heads” and “tails,” 
The^ latter may also be called projecting figures. In the second tvj>e all 
the figures except 0, 1, and 2 have a projection, either a “head” or a "tail.” 

A difference of opinion certainly exists regarding the advantages of the one 
type over the other, but it seems to me that there is less chance of errors in 
transcript,on ^th the “head” and “tail” figures. De Morgan was a staunch 
upholder of the advantages of this type, and in his article deprecates the 
pubh^tion of so many German tables, in wWch the uniform figures are used 
at a when the advantages of the other type were being recognised.' 
Me regret to see that, just as we have nearly abandoned the use of the thick 

m<Xra r K?* Germans are taking strongly to them. Most of the 

odem German tables have these illegible characteristics*.” In his Preface 


Article on “Table*,” Aay. Cyrl toL to, p d7g 
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to Barlow « Toh De Morgan says, *1 had long been satisfied that the old 
numeral sviuboU in which most of the figures had heads or tails, were many 
times more le^rible than those of uniform height, introduced, I believe, by 
Dr H utt',>n From the time when the reprint of Lalande appeared (about 
twelve months ago) I have heard no one contest this position; and the present 
work will show that it is true of a heavy page (as the printers call it) as of the 
one in which there are fewer figures.,,. * This was written in 1839, but the 
suggestion has not been taken up generally. It is good to see, however, that 
in the more recent tables such as those of Bauschinger and Peters, Andoyer 
and others the figures are of the “head*’ and ’‘tail'’ variety. 

The size of the type has to be considered. One might be tempted to say 
that the larger the t vpe, compatible with reasonable dimensions of the volume, 
the better, but Sans says. ' Many trials and long experience have shown that 
the lesribiiitv of a mass of figures depends much mgre upon the separation of 
the fis^res from each other than upon their shapes.* His own i-figure table 
pro\"ides an excellent example of this* the figures, although of uniform size, 
are of mediun'! hei^rht and thev are separated from each other by a s m al l 

space. The result is a beautifully clear, legible set of figures. 

In the tables up to the time of Sang the columns were separated by means 
of rules, and general!v a rule was placed after every fifth, sixth, or tenth row. 
Sans hit upon a new method of grouping his figures. In the Preface to his tables 
he savs. ’ MTiile editing Shortrede*s Logarithmic Tables, I received a page with¬ 
out the usual rules because the printer's stock of them had been exhausted. The 
snperioritv of the white spaces was so manifest that I at once adopted them 
in the subsequent table of Antilogarithms printed in that work.” The columns 
in Saner*- tables are separated by narrow (but not too n^ow) white spaces, 
a lar:jer space appear- between columns headed 4 and 5 and a white sp^e 
after-verv fifth row. Mv own experience has not yet been sufficient to enable 
me to decide definitely which is the better of these two arrangements (lines 

or -pace-;, but I incline towards the side of the “spaces. , i • u 

Thp tabular re-ult- are generallv exhibited in two or more groups, of which 

thp fir-r 1 - onlv printed once. This group of leading figures will rei^ con^t 

or !«* r>-ide but requires to be chattged very trequenUy m 

the course of u rn.u Manv methods have been adopted to dt.tr anentioii to 
the gt.™p at trhuh the change commences; some of these ate goml, ^ 
retv^ .tl to cause etrots, A few of these seem to me eqndly good, h« 

aftet much etpeftnee of Schretn's T-Sguie table I 1^]^^ 

peehaed to each g.tup up to the 

.Mucteascs the b,e«ith of the page I The inct««.onld amdy he very 

• Tai^ of L<39ar\thm$j London, 1S44. 
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small; Babbage himself adopted another convention, making the first figure of 

the second group half the size of the others up to the end of the . 

Babbage, who examined a large collection of tables with the assistance ot 
a friend, Lieutenant-Colonel Colby, gave a collection of rules^ which shr>uld 
be observed in printing tables. He was in favour of uniform size figures rather 
than the ‘"head” and ''tail’' figures, because they interfere less with the space 
between the lines, and this is important if it is necessary to mark certain 
figures by means of a bar or dot, placed above or below them. Regarding the 
lines between columns, he suggests that these should not be place d in the 
middle of the space but should be nearer the preceding column. 

A few collections of tables are provided with a lateral index t, and this 
addition certainly increases their utility. Experiments have been carri^^ri out 
by several compilers of mathematical tables in order to discover which C(jIour 
of ink and paper involves the least fatigue and strain of the eye. (’olour*^! 
paper has undoubtedly a softer effect, but in general there will be a reduction 
of legibility. Babbage, after a series of experiments, adopted a pa|)fr <d a 
yellowish colour, while Erskine Scott has adopted a green paper for liis tabh* 
of Antilogarithms, Coloured inks are unsatisfactory, and although the cf^m- 
bination of black ink on white paper, especially in artificial light, has dis¬ 
advantages, it is doubtful if it can be greatly improved upon. 

Interpolation, Logarithmic tables of numbers and trigonometrical functi(»ns 
nave been so constructed that the interpolation necessary for the full use of 
the tables is generally of an elementary character. In the majority of these, 
first differences only require to be considered; in a few a slight oorr^t tiou 
has to be made for the effect of second differences. Thus tables of ])ro|>ortio[ial 
parts of first differences enable the computer to carry out the nece.s.'iai v inter¬ 
polation. Later, however, we shall see that in other types of tables diff. reuoes 
up to the fourth or sixth may he necessary; especially is this the ra-e \sith 
the higher mathematical tables. In our descriptions the e.xtent of th- pro¬ 
portional parts and whether the differences are shown explicitly or iiuplicitly 
will be noted. It is of interest to remark that recently Becker and \'an 
Orstrand in Tables of Hyperbolic Functions make use of the Differential 
Coefficient in place of the Difference for their interpolations. 

To each description a short historical note will be added where there i.s 
anything of special interest to record. 

Where the author has numbered his tables, I shall retain his number 
but if no number is given I shaU supply one, as Glaisber dt>e.s. Thu.s .f the 
author denotes a table as “Table III,” this will be noted a.s T. .3- hut il 
number is attached and the table is the third, I shaU refer to it as [T. 3j. 

• Table of Logarithms, London, 1844 , 

t That IS. » projecting marginaj Ub giving the range of values in that neichii,..irh.,.a 
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III. General Arrangement of the First Part 

OF THIS Bibliography 

Tables exhibiting the logarithms of numbers wiU be dealt with first along 
vNith tables of antilogarithms. The section on the logarithms of numbers will 
be ^ubdi^■ided into four sub-sections, dealing with the different bases to which 
the logarithms are given, ^dz. Napierian, Hyperbolic, Briggsian or common, 
and others. In the Napierian sub-section, tables of Napierian logarithms of 
trigonometrical functions will be included, as the number of Napierian tables 
is ^o small. The works will be arranged in chronological order, but indices of 
authors, extent of tables and number of decimal places given, are provided 
at the end of the bibliography. The tables, which may be recommended 
because of their accuracy, are marked by an asterisk {*) in the index, and those 
in which the arrangement is specially good will b^ marked by a dagger (f). 
When a table is first mentioned, its title-page, date, place of publication, and 
the name of the publisher (for the more modern works this last is important) 
will be given and a number will be assigned to it. Thereafter the table will 
be referred to by this number, which will generally be an indication of its 
chronological order in the section or sub-section in which it first appears. 

If I have not had the opportunity of examining a table, the index number 
of the table is placed in curled brackets. 

IV. A Brief Historical Account of the Development 

OF Logarithmic Tables 

During the sixteenth centurv great efforts were made by mathematicians 
to lessen the labour involved in the multiplication and division of numbers 
consisting of manv digits. These operations had to be frequently performed 
in tho solution of problems in geography and astronomy. Several mathe¬ 
maticians succeeded in converting these processes into simple additions and 
subtractions bv considering properties of the trigonometrical fimctions. The 
earliest de^^ce depends upon the trigonometrical relation, which would be 
expressed in modern terms as follows: 

.'in S sin i {cos (6 — (f)) — cos (d -F <f>)}. 

When the i)roduct ol two sines is required, the process is exceedingly easy, 

but when the product of two numbers is required, two inverse entries in a 

table of the trigonometrical functions are necessary. Many other similar 

1 T . 1 .^ kiif fLo alf.ViAiicrh ingenious, is 
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arithmetical with the geometrical progressions, and thus utilised a proi^Tty 

inherent in the numbers themselves. 

In the case of many scientific inventions there has been controvei^sy reg; 

ing the first discoverer; claims have been brought forward on behalf of two 
more scientists, and it is often difficult with certainty to assign priority. It i- 
now generally agreed that the inventor of logarithms was John Napier of 
Merchiston, Scotland. Claims have been advanced for three othor m. n, 
Edward Wright, an English mathematician (see p. 26 below), (,'hristiaii of 
Langsberg (Longomontanus), a Danish astronomer, and Joost Bu* lixi (Justus 
Byrgius), a Swiss mathematician. With regard to the first two th. r*- seouis ro 
be no justification whatever for the claim, and neither of them e\>'r laid olaiin 
himself to the invention of logarithms, although they lived for some years afti i 
Napier’s publication. From the evidence obtainable it does appear, however, 
that Buergi has a claim to be regarded as an independent inventor. In 16J(i. 
six years after the publication of Napier’s Descnptio, Buergi published a enide 
logarithmic table*, which had possibly been constructed some years before. 
In modern terms it may be described as an antilogarithmic table, of which tie- 
base is 1*0001, for it exhibits the powers of 1*0001 to 8 decimals until they 
reach 10*0000. The advance made by Napier is so great that it overshadow.- 
this work of Buergi. Cantor writes of Buergi in the Allgemeine Dp'ifsch; Bin- 
graphic: “Mag daher auch Keppler in der Vorrede zu dem Tnh'dae RnilulphiKiii- 
genannten Werke 1627 die Behauptung aussprechen, B.[uergi] sei nm viele 
Jahre der Vorganger Napier’s in der Logarithmenberechnung so kann man ihm 
bei allem Bestreben der deutschen W’^issenschaft ihr Recht zu wahren, heufe 
nicht mehr beistimmen, wenn man zugleich deutsche Gerechtigkeir iib<-u 
will.” After weighing up the available evidence Cajori saysf: "The fiicts a> 
they are known to-day assign to Napier the glory of a star of the first maenit ude 
as the inventor of logarithms who first gave them to the world, and to Buergi 
the glory of a star of lesser magnitude, but shining with an independr'tit iiirht. " 
On scrutinising the evidence we think that Cantor and Cajori ha\c ( nme ro 
very fair conclusions. 

The great labour involved in trigonometrical and astronomical calc ulat ions 
drove Napier to devise a method for abbreviating calculation, .so it was 
natural that he should publish a table of logarithmic sines instead of logarit hm.< 
of numbers. The tablewas constructed by geometrical rea.soning and the con¬ 
sideration of logarithms of ratios, but we shall interpret it here in modern terms. 
Napier assumed that the logarithm of the ma.ximum sine 1 O' is zero and defined 
his system by assigning 1*00000005 as the logarithm of 0000909; as the 

• Arilhmeiitche und Geometrisehe Progress-Tabulen, Prae, 1620 . 

t Napier Tercentenary Memorial Volume, edited by C. G. Knott. London, llil,’; 
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numbers decrease the logarithms increase. It is interesting to note that, to 
the number of figures given, the Napierian logarithms taken as decimals 
practically correspond to a system of logarithms, of which the base is where 
e 13 the hyperbolic base*. Napier's system has two main defects, (1) it is not 
adapted to the decimal scale of numbers, (2) the rules of logarithmic computa¬ 
tion are complicated owing to the fact that the logarithm of unity is not zero. 

At the end of the Descriptio there is an “ Admonitio in which the inventor 
speaks, of another system of logarithms which would be more suitable for 
calculation. The system referred to is the system now in general use. Henry 
Briggs saw. very soon after he had perused the Descriptio, that the most 
ad\ antageous system of logarithms would be that in which the logarithm of 
unity is zero and the logarithm of 10 unity. The construction of logarithmic 
tables according to this new system was immediately taken up with great 
enthusiasm by Briggs himself and later by Gunter and Vlacq. Briggs visited 
Xapier in 1615 and 1616 and they became yery good friends. The first publica¬ 
tion of the new system took place in 1617, but this is a very small table, 
giving the 14-decimal logarithms of the first thousand integers. No date is 
given on the title-page, but internal evidence shows conclusively that 1617 
is the correct date. Briggs had probably shown this table to Napier during 
his second visit. Briggs continued the calculation of logarithms and in 1624 
published his epoch-marking table, which gives the 14-decimal logarithms of 
the numbers 1 to 20,000 and 90.000 to 100,000. This work entitles Briggs to 
rank as one of our most notable computers. 

Before we follow out the development of logarithm tables of the Briggsian 
system it will be better to complete the history of the Napierian system. In 
the same vear, in which the large table of Briggs appeared, Kepler published 
the first and onlv table which exhibits the Napierian logarithms of common 
numbers, or “ round numbers ’ as Kepler calls them. It is of very small extent, 
as 1CK)0 numbers only are given. The most extensive Napierian table which 
has ♦^ver been calculated followed soon after this, when Benjamin Ursinus 
published his Trigonomeiria at Cologne in 1624-5. His calculation was wholly 
orisinal and the table exhibits the 8-figure Napierian logarithmic sines and 
cosines for every 10*^ of the quadrant. Owing to the inherent advantages of 
the Bris^sian svstem no more calculations of Napierian logarithms were made 
and the onlv other Napierian tables are reprints of Napier, Kepler or Ursinus. 

In Napier s table the sines, cosines and tangents had to serve also for finding 
cosecants, secants, and cotangents, but Speidell in his New LogarithmeSy 1619, 
exhibited six columns, gi^^ng the logarithmic sines, cosines, tangents, cotan- 

♦ 1. XT lA- —LiW 

• If .V be ft number and L its Napierian loganthm A =1U' « 
t This does not appear in aU copies. 
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gentB, secants and cosecants. These logarithms are not strirtl\ Xupi* nan, 
the logarithm of 1 is taken to be zero and the logarithm of 10 is so 

that here the logarithms increase with the numbers. SpeideU's tal.l.- i- r. i.ll' 
the first table of hyperbolic logarithms, although Speidell had no tliou^'ht .,l 

the hyperbolic base e. 

It is to be noted that “ Napierian” and “hyperbolic ” are not ■^yn'-nyninu., 

but in essence they are the same, and it is unfortunate that th<’ adj^rtiv.' 

“hyperbolic” has been preferred to “Napierian” as the term applirabl.- 

the natural system. I think it would have been more sati.sfa< tor'.- tu di- 

** - • ♦ ^ 

tinguish the two main systems of logarithms as “Napierian and ’ RiiLtir'ian. 

As the system of logarithms in which the base is 10 i.s by far rbc m<.^i 
important from the practical point of view we shall now trace the de\ .■l()[)meiit 
of the computation of these logarithms. Briggs had omitted the loi/arit life- <0 
the numbers from 20,000 to 90,000, and before he had completed tin-: yart - t 
his task Ezechiel de Decker in his Tweede Deel der Nieuice ((lowia. 

1627) and Adrian Vlacq in his Editio Secunda of Briggs's Ijxjnnfh- 

mica (Gouda, 1628) had both issued the intermediate 70,000 logantliMi-. AH 
the logarithms were cut down to 10 decimal places. A lO-decinuil logarjriiniir 
trigonometrical canon for every minute, calculated by Macq. was include d in 
the Arithmetical For the great majority of succeeding tables of the logarirhin- 
of numbers either the Briggs or the De Decker-Vlacq tables have b^^en tfie 
sources directly or indirectly. Very few recalculations have been perform’ d 
and for nearly 300 years after its publication the De Decker-Vlacq tablf- witli 
the errors corrected was still the best 10-figure table of logarithms of niiniher"*. 

The first publication of logarithms in France was a reprint of > 

table in 1620 at Lyons, but Edmund Wingate was the first to introduce BrivTi/ -ia n 
logarithms, when he published two small tracts in French in and 
He also published other logarithmic works in English and French. In Win^a 
tables the tens are given in the left marginal column while the unit- h’^ad 
succeeding columns; this is a very convenient contraction of the table. In 1 
Nathaniel Roe in his Tabulae employed another contraction; the arrantr^unf iit 
consists in having the fifties of the numbers at the heads of the column- witli 
1 to 50 down the marginal column; the characteristic and the first three fiffur’- 
of the mantissa are exhibited at the heads of the columns with the four final 
figures down the columns (the table is to 7 places). The latter idea is verv 
good, for the leading figures of the logarithms of successive numbers remain 
the same for a considerable range. It is of interest to note that Roe's table is 
the first complete 7-figure table published; it was formed from Vlacq's table 

♦ A new 10-figufe table has recently been published by Peters, ZthnMtllige LcMmntKmtniaf^ l 
Berim, 1922, and this replaces the De Decker* Vlacq work. 







by cutting off the three final figures, and leaving the 7th dedmal nlace as it 
stands without regard to the magnitude of the decimal which foEows. Com¬ 
bining the advantages of the arrangements due to Wingate and Roe, John 
^ ewt^^.n, in arrived at the most convenient form for a table Ic^a- 

nthms. In this form the tens foAow in succession down the left marginal 
column with the niiit> 0, 1, ... 9 heading the succeeding columns; the first 
three figures of the logarithms are given in the first column, the final five being 
^vtrn in the other columns. The three leading figures are given once only in the 

until a change occurs in the final leading figure. Since Xewton’s 
publication this arrangement has been adopted in the majoritv of logarithmic 

tables. In the following bibliography this arrangement is referred to as 
“ modem.'' 

D. Hennon, the first Frenchman to publish Briggsian logarithms, followed 
mgate in 1626 and his table gives Briggs's table up to 20,000 to 10 decimals. 
In the same year Ezechiel de Decker, in collaboration with Ylacq, published 
his first short Dutch table, exhibiting the logarithms to 10,000. Briggs was, 
of c*ourse. the source of these. 

Soon after the work of the early calculators above referred to collections 
of tables were generaDy published; these included logarithms of numbers, and 
logarithmic and natural trigonometrical functions. Many abridged editions 
of \nacq^s tables w^^re published, some bearing the name of Macq on the title- 
page and others bearing the name of the editor. These are 7-decimal tables, 
and some of the editions are very accurate. A similar series, bearing the name 
of Wolf on the title-page, appeared in Germany. In England the collections 
of Sherwin and Gardiner in the early part of the eighteenth century are particu¬ 
larly good, Sherwin's being more complete than any tables hitherto published, 
for in addition to the logarithms of numbers to lOl.OCiO it contains a complete 
natural and logarithmic trigonometrical canon for every minute. Gardiner s 
collection of 1742 is celebrated on account of its accuracy. 

In 1717 the result of a remarkable calculation by Abraham Sharp appeared. 
Sharp must have been an enthusiastic computer, for his table exhilfits the 
61-decimal logarithms of the numbers 1 to 100 and of primes to 1100. This 
valuable table has been reprinted in the later editions of Sherwin, in Hutton’s 
lablef and in other works. Ultimately Sherwin's collection was superseded by 
that of Hutton in 17fio, and as these tables are excellent they passed throu^ 
many editions. Schulze (1778) and Callet (1783) had already published col¬ 
lections in Berlin and Paris, and Callet’s collection of 1795 is one of moat 
complete and useful collections we have seen. Most of these collectioiis of 
tables, which give 7 figures, have now been superseded, but those of Callet and 
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Hutton are still used for isolated calculations, in which 20-place calculations 

are necessary, as they contain brief tables of 20-place logarithms. 

In 1794 Vega published a reprint of Vlacq’s tables with the errors in the 
logarithms of numbers corrected; this 10-figure table is e.xtremely u.seful an*I 
is still in general use to-day. Although Vega bestowed great care on the detec¬ 
tion of errors in the logarithms, there are still a number of la-st figure errors. 

_iploys the “modern” arrangement for the logarithm.s of nunil>ers. When 

interpolation is necessary, as it generally is, the chance of taking out tlie 
differences incorrectly from Vega is certainly higher than from Vlacq, who 
used the direct arrangement. 

In his note"*" On the Progress to Accuracy of Logarithmic Tables ” Glaisher 
says, ‘^There is a great want of a convenient 10-figure table of the logarithms 
of numbers, as Vlacq and Vega are both scarce and inaccurate as printed ; 
and I have some thoughts of reprinting and stereotyping the logarithms <»f 
numbers from Vlacq’s Arithmetical but whether I do so or not, there is no 
doubt that, some time or other, it will have to be done, and I therefore take 
the present opportunity of pointing out the importance of reprinting the table 

in Vlacq’s and not in Vega’s form_I should like to see the portion of Vlacq 

from 10,000 to 100,000 reprinted exactly as given by him, without any abbre¬ 
viation whatever, or alteration except that the differences should range with 
the upper of the two logarithms between which they are placed, that the 
characteristics should be omitted, catch-numbers and logarithms added at 
the top of each page, the figures of the numbers common to all the column 
given only at the top perhaps, and the whole printed in such type as to reduce 
the page to the size of a large octavo.” This is a verj^ sound proposal, and it is 
pecuharly unfortunate that the author of the only 10-figure logarithm table 
published between 1794 and 1922 was not aware of this suggestion’!'. In 1897 
the Treasury Department published for the U.S. Coast and Geodetic 8ur\ ey 
a table of 10-figure logarithms, the calculation of which was said to be "‘carried 
out de novo*^ by Duffield. When the calculation was commenced the author 
was not aware of the existence of Vega’s Thesaurus \ in my opinion the resulting 
table is less convenient than that of Vega. The work claims to be an original 
calculation, but for criticism of this claim see imder Duffield, Section 11 of the 
present work. There have been three photographic reprints of \>ga in com¬ 
paratively recent times. It is of interest to note that Vega also published 
7-figure tables in 1783 and 1797. 

Towards the end of the eighteenth century an endeavour was made in 

♦ MoTUhly Notices, Boy. Astron. Soc. March 1873. 

t PeWs ZehnsieUige LogarithnUntafel, Berlin, 1922, ie the moet lecont lO-fijnire tablr. The 
arrangement of this fine table is pracUcally that suggeeted by Glaisher. 
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France to construct fundamental tables independent of existing tables, and 
the ‘ Tables du Cadastre” were calculated under the direction of G. Biche 
de Proiiy from 1794 to 1799. The table of logarithms of numbers exhibits 
10-decimal logarithms of all numbers to 200,000. Extensive trigonometrical 
tables were also calculated. It is rather difficult to understand why these 
table.s were never published after so much labour had been bestowed upon 
them and the British Government had offered sub.stantial financial aid in their 
publicat ion. Eight-figure abridgements were published in 1891 by the Service 
Geographique de I'Armee and by Mendizabal Tamborrel. 

During the nineteenth century the chief tables are those of Babbage, 
Shortrede, Schron, Bruhns, Sang, Bremiker, etc., the majority of these being 
7-decimal tables. Of course, there are a large number of 4, 5, and 6-figure 
tables, but from the historical point of view these are not of much importance. 
The greatest calculator of logarithms during the nineteenth century was 
undoubtedly Sang, for, in addition to publishing an original calculation of 
logarithms to 7 decimals of numbers from 20,000 to 200,000, he left tables in 
manuscript which are probably more extensive than any other logarithmic 
tables. An excellent account of these manuscripts is given by C. G. Knott in 
the article on "Edward Sang and his Logarithmic Calculations*.” They are in 
rbc custody of the Royal Society of Edinburgh, while some duplicate volumes 
are in the Library of Edinburgh University. I have examined these manu¬ 
scripts; they include a large number of volumes which exhibit the 15-decimal 
loirarithms of all numbers to 370,000. The last decimal, however, may be 
-liiditly inaccurate. When publishing his 7-figure logarithm tables for numbers 
from 2u,0(Kt Sang introduced a useful improvement. If a table commences 
at 1 HI the differences arc large and change quickly, if it starts at 20,000 they 

are halved in magnitude. 

Since the original calculations of Napier, Briggs, Gunter and Vlacq there 
have been % erv few calcidations de novo, and most of these have remained in 
manuscript. In the care of the Royal Astronomical Society there is a 12-figure 
manuscript table (1 to 120 , 000 ) calculated by John Thomsonf. The tables of 
Andov*m ( ]98.(t) are noteworthy in that they are the result of an entirely new 
c tlcuiatmn of the logarithmic trigonometrical functions to 14 decimals. In 1910 
Bau.<chinger and Peters published an 8-figure abridgement of a 12-decimal 
l,..tarithndc table, which was the result of a new calculation, but which has 

remained in manmeript up to date. This manuscript was again used by Peters 

in the con.^truction of his 10-place table pubUshed in 1922. A J. Thompson 
ha.s receiitlv published the Hrst portion of a new table to 20 decimal places, 
the result of an original calculation to 23 places (Bibl. No. 199.4). 

. Va/MVr T<r,^nU»ary Memorial Volume. 1915. (Edited by C. G. Knott.) 

+ Monthh Boy. A^trau. Soc. vol. xxx, iv, pp. 427^70. 
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V. Tables for the Calculation of Logarithms to a largk 
Number of Places by means of Brief Tables 
Extensive tables to many decimal places would he inconveuiently hulky 
and expensive; Vega’s 10-figure table is of quite convenie nt size, hut V.xUh- 
to 12 or more decimals, where second and higher difierences require- Uf he 
printed, would become too large. A 12-figure table printer! with the >e<‘<uirl 
differences only, which are necessary for a central-ilitTereiue interpolati^ui 
formula, would not be more bulky than Vega’s or DulHehl s lo-ti^nirt tal/h-s. 
Again, tables to a large number of places are not required freqiii-ntly, >o that 
extensive tables would be used by very few computers. In isrdated f>r«)hh-ms. 
however, it is sometimes found necessary to calculate logarithms a ;/rrat»T 
number of places than 10 (e.g. when raising a number to a very hiLdi pu\\» r. 
the result being required to 10 or more significant liguresj. It ha> thu- h»*eM 
the aim of several mathematicians to supply a table of logaritlini') of a ( oin 
paratively few numbers, occupying a few pages, to a large number of d»'( imaN, 
and in addition a method by which the logarithm of any number may la- 
found with ease by a few simple operations such as addition, subtraetiun and 
easy multiplication or division. Some of the tables which have been gi\>n ar»- 
remarkably useful and the logarithms and antilogarithms can generalh 
found after a few minutes’ calculation. 

The essential feature of practicaUy all the methods is the decomposing of 
the given number into certain types of simple factors, the logarithms of whieli 
constitute the table. The first table of this kind was given bv Hri^/^^^ in the 
introduction to his Arithmelica; the factors are of the tvpe 1 -r (1)"' >> aod 

the table exhibits the 15-decimaI logarithms of these for == 1(1) 9, I (1 j 

along with those of the integers 2 to 9. Briggs illustrates the metlio.l aii.l he 
used it in the calculation of some of the logarithms of his big table. Tlii< t v{.e 
of table has been given in many collections of tables to a greater or les.- nuin h. r 
of places. In 1714 Long gave a similar table for the calculation of 9-.le< imal 
logarithms except that it is a table of antilogarithms corresponding to th** 
logarithms (-I)"* x n for m = 1 (1) 8, n = 1 (1) 9. Briggs's method wa-s re(li>- 
covered in a slightly difierent form by Flower (1771), who.se table is iritend^-.J 
for 20-figure calculation. This type of table I shall refer to as a H‘idtx table. 
It will be noticed that in the inverse process of finding autilogarithins the 
necessary multipUcations by factors of the tvpe 1 -f ( J)-" „ are e.xceedinglv 

simple Flower also supplies a Radix table which shows the continued .square 
nnd cube roots of 10 and explains the manner in which such a table can be us^-d 

to find the logarithm of any number. 

• tl*.. actors to 

m<Me those of the tjp. (1 - (.1).,., The ounrber whose iogerithn,,» required 

IS redueed by plaeing the decimal pomt otter the first digit, dividing con- 
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tinuouslv bv 2 till the number is less than 2 and then reducing to unity by 
means of the factors .... The method of finding the logarithms from 

lotr 2 and the logarithms of these simple factors is obvious. These methods of 
Bri iigs. Flotver. Manning and Long were greatly developed in the nineteenth 
centuTV. Leonelli in France extended Flower’s method a httle (1803). Weddle, 
Hearn. Orchard and Gray carried the method as far as it was possible, the 
ultimate resultant table of Gray (1876) giving the logarithms of 1 + (• 001 )’" x n 
to 24: decimals for m = 1 (1) 8 and n = 1 (1) 999. Gray’s method enables a 
computer to obtain logarithms and antilogarithms up to 24 decimals in a very 
short time. The work of Gray consisted in co-ordinating the advantages of 


the methods of Weddle and Hearn. 

In 1849 Byrne employed a method by which he reduced a number by 
simple factors ( 1 - 1 )", ( 1 - 01 )", etc., to coincide with one of a few numbers, 
which he had tabulated. By an ingenious application of Lagrange s theorem 
he obtained ten 16-figuie numbers whose logarithms were composed of the same 
digits in the same order. This series constitutes the fundamental table. 

^ Similar tables to those of Weddle, Gray and others appear m many of the 

collections of tables, e.g. Shortrede (1849) and Thoman (1860- 

On the Continent a few mathematicians have developed mteresting and 
useful methods. Steinhauser has published three tables for the calculation o 
logarithms and antilogarithms to 11, 15 and 2“ 

hanser's factors are of the type «, 1 + ('ll* x n, and 1 + (-I) n for --IC) «99. 
The method consists in dividing the given number by a divisor imposed of 
Stirst :l divits and the quotient is then split up into other factors the logarithm 
of the third or last factor being obtained by inteipolatioo. A new ty^ of 
mettd 1 V.S developed bv Ptyts (Copenhagen, 1885); the mam table is a taWe 

for bnding tMs idea, and his method is quicker but not so 

Bergen (1908) has ext exhibits the antiloganthms 

. .J \r,a(l-—A The method consists m expressmg 
auxiliary table gives Ai = log . 5 j • 

,he nnmhet in the form A = B ^ B, A • ^ B.. whet. B. . m oh 

smaller than B..,, i.e. .f = B 1 . d S) •• (' + "ij H 

The tames ,„d in general only a small oottecMon 

nroduct of factors of the lyT* (1 v j J, -“d in g 


)...( 
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• The method is e<{uall\' 

J 


is necessary for factors of the type 

\ -— / 

able to the calculation of logarithms and antilogarithms. 

Then lost recent work of this kind is that of Guilleinin, which a{)[iear» <1 i n 
1912. The main table is the same as Bergen’s except that the autilogaritiuns ai ( 
given partly to 13 and partly to 12 figures. The auxiliary coluMin give< log a, 
where log (1 + ^ . 10 ~®, Q being the argument of the antilogarithmio 

table. The table is intended for 12 -decimal calculation of logarithms or anti- 
logarithms. If log X is given to 12 decimals, suppose these divide'l into group- 
of 4, ‘‘quatrades/’ i.e. logx = -j- ^2 -p Q^. The numijer corre¬ 

sponding to can be taken immediately from the table, A' say. d’hen if (J, 
is the logarithm of (1 -{- cr) and of (1 + the original x can be ex]ii es.sed a.^ 
N (1 -f a) (1 + ^) = N -}- Na -p Na^. The formula suggests the nietho'l 
for calculating antilogarithms; we first take out N corresponding to Q^. 
corresponding to take out log a, add to log N and this gives us Xa bv <lirec ) 
use of the table (a correction will be necessary for the second "quatrade 
of log a). Continuing in this way for ^3 we find the antilogarithm bv a proce» 
of addition. The logarithmic process is not quite so straightforward. 

In the above account the most important developments have been 
described, but there are others with more or less useful modifications. 

VI. Antilogarithms 

Tables of antilogarithms are not nearly so common as logarithmic tables, 
although for computing purposes a combination of the two is most con 
venient. Most computers, however, generaUy make the logarithmic table 
serve the double purpose; the inverse operation is not difficult, although it 
involves a process of division when interpolation is necessary. An antiFopa- 

rithmic table may be used for finding logarithms, but it is not generally u.sed for 

.this purpose. As we have already seen, Buergi’s table was a crude table of anti- 
ogarithms of which the base is 1 -0001. The antilogarithms extended fr om 1 I.MJO I 
to 1^0000 ..., 8 decimals being given. The decimal point was not used however 
More than a century passed before an antilogarithmic table to the ba^F 
10 was published, and this table remains unique. James Dodson in 174 > 
issued his Antiloganthmic Canon, which exhibits the numbers to 11 figures 
corresponding to the logarithms -00000 (-00001) 1-00000. A verv brief tahl^ nf 
Mtilogsrithms containing 72 in aU kad been given in a paper by Lon» in 17 U 

importance 

It ^ thus be seen that antUogarithms «ete very late in apneorino 
pmt, but we faow that snch a table had been calculated and coLplete’l a 
^ted Wore Dodson’s pubUcation. This table, which was of the same 

Sh» tet T'f"' unaccount',hi V 

erther lost or destroyed. A reference to this table occurs in John IValli,’, 


HBT 
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rN’TRODUCnON 


^‘here lie states that Harriot began and Warner completed 

a tal'l*. f an^ilogariihms, which was ready for the press 50 years before. It 

vro-ii i a j'pear from his account that the canon had been completed by Atamer 

or 1^11 Li- earlv as some date between 1635 and 1645. De Morgan snppKes 

% 

' > 1111 - ;iUvreitin2 infiTuiatioii on this subject in his Budget of Paradoxes (1872) 
in tVi-? sv'tiou on the ‘'Res"iew of the Macclesfield letters. ’ We cannot do 
1> ttrr than quote ins words, which we have to a large extent verified. “We 
ii.Ave sai l that the iion-epistolary manuscripts are still unexamined. There is 
a chanoe that one of them may answer a question of two centuries standing, 

\\ hi( h is worth answering, because it has been so often asked. About 1640, 
Warner, afterwards assisted by Pell, commenced a table of antilogarithms, 
of the kind which Dodson afterwards constructed anew and published. In 
the Museum collection there is inquiry after inquiry from Charles Cavendish, 
first To when the Analogies, as he called them, would be finished; next, 
when thev would he printed.'’ PeU answers, in 1644. that Warner left his papere 
TO a kinsman, who had become bankrupt and proceeds thus: ‘I am not a little 
afraid, that all Mr Warner's papers, and no smaU share of my labours therein, 
are -eaz. ,! upon an.l most immatheinatically diadded between the sequestrators 
and creditors.' Pell afterwards told Wallis that the papers had fallen into the 
han,|. ni Pr Biisbv. aad ColliD* writes that thev were left m the hands of 
Pr Thorndike, a itehendary of Westminster, whenee Rigand seems to 
,i,„ Ti.otndike had left them ,0 Dt Bnsbv. Bitch says that he 
the Kocai .society four hoses from Busbys *rustees, containing 
Warner and I’eli: but there is no other tradition of snch things in * ^ 

But in ,he Birch manuscripts at the British Mi«™, "^’.rS'^a 

o t^I Vhormlike at the bottom and engagement to restore them on 

,n,nner thL h^thesis thTt Dod^a, 

n\\i\KT' to re^t^)^e them. mnrp about Warner than 

who certainly [ ?] kept the papers they woi^ 

a repetition of M allu ^ . ■ r Dodson, who 

probaVih- have been in Jones s was engaged on his own compu- 

las a Wend oi .Ones and a 

ration. Put even bcM>ks. and irtill mo P jg ^ow at 

l.x.k-ed and it remains not very - ^ m • Lojd Macclesfield. 

yhirburn.as.leam.mg,heuner.mmedm.nuscnp», 

. .1. a,g.l>„ tf UaiW Cnac >«“ 

1 .; n. i« pp 
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A reference to this table at least as old as Wallis's will be found in *’ Brid 

V 

lAveSy^ chiefly of Contemporaries, set down by John Aubrey, heineen the y> nrs IbbV) 
«ikil696*. At the end of his account of thelifeof Walter Warner. Aubrrv sav^. 
“Mx. Walter Warner made an Inverted Logarithmicall Table, i.e. wherea- 

Briggs’s table fills his margin with numbers encreasine bv unites, and over- 

•» 

against them setts their logarithms, which because of iiicoDimensurabilit v niu^t 

m 

needs be either abundant or deficient; Mr. AVamer (like a dicti'Uiarv of the 

Batine before the Bnglish) fills the margin with logarithnies encrea-suiSf bv 

unites, and setts to every one of them so many continuall meane .rtionalU 

between 1 and 10, and they for the same reason must also have the last tisrure 

incompleat. These, after the death of Mr. Warner, came to the hand.- of Mr. 

Herbert Thorndyke, prebendary of Westminster, and bv him left in the hands 

®f Hr, Bichard Busby, schoolmaster and prebendarv of W e.stmin-ter. which 

before John Pell grew acquainted with Mr. Warner, were ten thou^^and. ami at 

Warner’s request were by Mr. Pell’s hands or direction, ma-le a Inindred 

mousand. The difference of the hands wiU shew the workman’s in the orimnalh 

which Dr. Busby haz.Quaere Dr. Pell, what is the use of tho^e inverted 

Loganthmes? for W. Warner would not doe such a thing in vaine. Mr. Tovev was 

fellowe of Christ College m Cambridge; was beneficed in Leice.stershire; and 

maried a neice of Mr. AAamer's; and from Mr. Tovev thev [The Tables of 

Logarithm,) came to Mr. Thorndgke." This quotatioo cleat, up certain 
matters which were obscure to De Morgan. 

We ^ow ^at Collins’s papers, among which were found manu.-^cripts of 
nggs. Pell, Newton and others, came to AVilliam Jones. F.R.S.. whose 
bbr^y Dodson used. In February 1686 Hooke reported to the Roval >ocietv 
that PeUs papers were partly in the custody of Dr Busbv and the rest at 

endeavour to obtain them for the 
Society. This appears to contradict a supposition of De Morgan that • Bu4tv 

may be a mistake.” I was not able to trace the result- r f W ^ ^ ' 

In June 1755 Dr Birch Secretary of tb?T? ^ endeavours, 

manuscrints of Pell fnr tK « ■ ‘Society, procured some of the 

iThrZ^*^ f tK Bi^tard Widmore V M 

lAuT^n^ji of tli6 Cliiircii of St v • j. # - 

nr RnmK., TI. 11 . l^eters, Westminster, from the trunees of 

several manuscripts of W’alter W’arner Tlie« ^ “^t^ematical papers but 
ferred to the British Museum where thev ^ manuscripts were later trans- 

I spcdt some day, /k“°' 

Pell. I soon MW that Varner waa th ° * papers of Harriot. \\ arner and 

calcnlated the antilogarithm, of 10 OOO **** and that he had 

i-«ed nine 

porttonab. The manuacripta eitend to 40 rolnmMTnd^* 

• Bdiwd fm„ u» Aadw,-. MSS., b, Amn., ci«L “ 

j aaorew UMk. Oxford, aarendon Prew, ls98. 
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all systematically arranged, the examination had to be a thorough one. Pell 
evidently thought that the new table had a great advantage over Briggs’s. The 
extent of the talde was the same as that of Dodson, and in its construction the 
calculations had l)eeii carried out to 13 figures as in Dodson's case. The coinch 
deuce is. perhaps, not so remarkable as appears at first sight for a 11-figure 
antilogaiithrnic table is equivalent to a 10-figure logarithmic table. In these 
manuscripts small fragments of the table in its rough form were discovered, 
hut the table itself could not be found. There was, however, a possibility that 
it misht still be at Shixburn Castle. Professor Pearson, on my behalf, wrote to 
Lord Macclesfield, inquiring if such a table existed among the unexamined 
manuscripts at Shixburn Castle. The letter was not replied to, and the mystery 
is still unsolved. A letter in Rigaud’s collection’*' says that some of the 
manuscripts of Warner and Pell ‘'were burnt as pipe-lighters/’ and it is just 

possible that the table was lost in this way. 

The table was certainly ready for the press with the title “Tabula 100 M. 
.\nalogicorum Warnero-Pelhanorum;’ It is extremely probable that there 
were financial diflicuities in the way of its publication, but I feel that some 
blame must be attached to Pell for its non-appearance. He seemed to be 

averse to publishing anything of his own. Wood tells us he a M- 
le^s man as to worldlv afiairs.” It is highly probable that if PeU h^ been 
of a different character, not "shiftless,” the Warner-PeU table have 

been puhhshed! The methods used m the calculation by PeU and 

are nracticallv the same as those of Dodson. , ^ , 

Dodson s Canon is th« most eitensiv, table published; very fe. WMm 

of antilogatitbms have been issued since 1742. 

In more recent times, Bergen and GuiUeim. have given anb- 
^.^rthniic tables Of a tenth of the e..t of til 

V'ter I^rlv has a lar^e iSfigure table far advanced towards completion. 
Mr 1 cter i^rd> lias a lar^e g ^ Dodson’s, has not 

This talde. which I suppose wou second differences in such 

been published: it wouhl be “-^Yj^J'^rpalTDodson’s ta^ 
a table. thev have to be considered for the greater para 


VII Hypf.reclic LoG-aRiTHMS (Logarithms to the base e 

As we ha^•e already seen, when thos^of 

hms. Speidell wa.- the first to pu o_ HyperboUc 


2-71828...) 


rithnu'^. Spci 
\apier and Briggs. They are 


‘rXloguritt- ‘O ‘I- '■ 

_ mT VaI. TT* 21v« 
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logaritlmis are not so convenient forpractical purposes as Lnggsiaii loganraui- 
and for this reason very few extensive tables have been calciilatea an.l pub 
lished. J. C. Schulze in his Sammhmg of 1778 has inserted a table of hyperbole 
logarithms to 48 decimals; this table was calculated by Wolfram, a Lieutenant 
of Artillery, in the Netherlands at Nijmegen, and the work, which must have 
been laborious, occupied six years. The table exhibits the logarithnir^ of all 
numbers to 2,200 and of the primes and some other numbers to 1'c Owing 
to a serious illness he was unable to finish the work, and Schulze printed the in 
complete table. Vega (1794) published the complete table. V olfram \ alue> ere 
reduced to 8 figures in Vega’s collection of tables (179») and in lar^ r editirui'. 
In 1814 Barlow gave the 8-decimal logarithms of all numbers to L ^ c calcu¬ 
lated with Wolfram’s values as base. By far the most extensive table <'f hy[»er- 
bolic logarithms was computed by that great calculator, Zacharias Dase. wtp ) at 
Vienna in 1850 published the TGfel der natiirhchen Logo. nth ynt n der Zn)>I* e. Thi> 
table exhibits to 7 decimals the logarithms of 1 (1) 1<XX> and then of 1 '♦ t • 1) 
10,500 by the arrangement familiar in ordinary 7-figure tables. The majority 
of tables of hyperbolic logarithms have only a very limited range, \dz. » 
or 1200. W. Thiele has recalculated and extended in certain details olfram 
table (Dessau, 1908); it is to be noted that the reprints of Vega's 
contain Wolfram’s table. 


So far as I know, the table* published by Reinhold Hoppe in l '^7t> i> 
unique. It is designed for the calculation in isolated cases of hyperbolic 
logarithms to 30 decimal places, and it is intended for certain calculation.-, 
which occur in theory. In the higher branches of mathematics it is sometimes 
necessary to calculate a hyperbolic logarithm to a larsie number of jdace-. 
Such a table as Hoppe’s or Wolfram’s is then useful. 

Glaisher in his Report says, ‘'Montucla {Histoire, vol. iii, p. 3bto states 
^Ihat in 1781 Alexander Jombert proposed to publish by subscription ne^\ 
tables of hyperbolic logarithms to 21 places for all prime- to IfMijh Me with a 
table of all odd numbers of two factors to the same limit. The author wa- 
Dom Valleyre, advised by Dom Robe, benedictine of St Maur. Onlv two hun¬ 
dred subscribers were required before the commencement of the printin^n and 
nothing was asked in advance; but the project fell through, no doubt for want 
of subscribers. We infer from this account that the table was calculated.' 
In the Library of the Royal Society is a work of Prony which gives the hyper¬ 
bolic logarithms to 7 decimals of all numbers from 1 to 10 at intervals of , 
and then of all integers to 100. It is entitled "Formules pour calculer I'effet 
d une machine k vapeur a detente et a un sexil cylindre...Tables de logarithmes 

hyperboliques calculus de lOOe en lOOe d’ukite pour facilit^r Tusace ces 
formules.” (Fol. lithog.) 


♦ Tafdn zur drei^g^Ulligen logariihmixhen R^chnung, Leipiig, 1876. 
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SECTION I. NAPIERIAN LOGARITIBIS, AS CALCULATED BY THE 

in\t:ntor of logarithms 


1.0. Napier, John. Mirifici Logarithmorum Canonis descriptio, Ejusque usus, 

in utrague Trigonometria; ut etiam in omni Logistica Mathematica, 
A)nplissinti, FacUlimi, <fe expeditissimi explicatio. Authore ac In- 
ventore, Joanne Nepero, Barone Merchistonii, &c Scoto. Edinburgi, 
Ex officina Andreae Hart. Bibliopolae, CIODCXIV. (4”.) 

This work, published by Napier at Edinburgh in 1614, contains the first 
table of logarithms with a description and use of the table. Its publication 
therefore marks a very important epoch in the history of the mathematical 
sciences. The construction of the Canon was not then given, but the author 
promised to publish it later, when he has been assured that the leading mathe¬ 
maticians of the day approve his work. Any doubt*on this point was very soon 
removed, for, within a very short time, Edward Wright, who after studying at 
Cambridge had devoted himself entirely to navigation, was engaged in trans¬ 
lating the Descriptio into English. Henry Briggs, Gresham Professor in London 
since 1596, lectured to his students on the work of Napier as soon as he had 
grasped its significance, and he took it up with great enthusiasm. Soon he 
was in communication with the inventor and even travelled twke to Scotl^d 
in the summers of 1615 and 1616 before Napier’s death, which took plac< 
in 1617. The Descriptio seems to have taken some time to reach the Contment 
for it was not till 1617 that Kepler first saw a copy. He did not grasp its signi 
ficance at that time, but in the foUowing year, when he probably had had mon 
time for its perusal, he became so enthusiastic that he wrote a le^r to Napie 
rafter the death of the latter), expressing his admiration and hopmg for th 

of the construction of the Canon. He adds that such bmng^ 
of himself and other philosophers in Germany, Napier was bound to redeei 
his promise to publish it. In 1619 the posthumous work of Napier appeared 
it wL published by Robert Napier, a son of Napier’s second mamage, ^t 
the help of Henrv Briggs. The construction of the table of loganthms is 

the exposition of the peocednre, s^p by step is 

and beautiful. The leatog o ^ 

the achievement of the in'e^'tor wnen unknown • 


no weupuxT. .. sese . ^ ^nn 

came about. ceutmy before its t» 


won 


__ ttU 
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as the calcolatioii and conception of logarithms would have been very much 
when the above weapons were at hand. This, however, only accentua s 
the great power of Napier, and it is possible that, if he had lived some years 
after 1617, he might have come very near to the discovery of Flu-vions, and some 
of his unpublished manuscripts suggest that he might also have reached the 

genial Binomial Theorem. 

The Descriptio is dedicated to Charles, Prince of \\ ales, afterwards the 
unfortunate Charles I; a short preface follows the dedication, then some 
laudatory verses on Logarithms and their Inventor. One of these verses, 
nddT««=«d to the reader, is specially appropriate, and we shall quote it here; 

Ad Lectorem^ 

Hie Hher est minimxAS, si spectes verba, sed usum 
Si specteSy Lector, maximus hie Uher est. 

Disce, scies parvo tarUum dehere ItbeUo 
Te, quantum magnis miUe voluminibus. 

There are 57 pages of text giving a description of the table and the applica¬ 
tion of it to the resolution of triangles in Plane and Spherical Trigonometry. 
On page 3 the logarithm is defined: 

“ Logarithmus ergo cujusque sinus, est numerus quam proximo definiens 
lineam, quae aequaliter crevit intere4 dum sinus to tins linea proportion a liter 
in giniiTn ilium decrevit, existente utroque motu synchrono, atque initio 
aeqniveloce.” 

We may assume number” in place of “sine”; Napier uses “sine” as he 
was mainly concerned with the simplification of trigonometrical calculations. 



Let TS be a line of definite length representing the greatest sine or the 
radius, and bg a line of indefinite length. Suppose P to move geometrically 
from T to d in certain determinate moments of time, while p moves from b to c 
uniformly with the same velocity as P had at starting in the same time. 
Then he is the logarithm of dS. 

Napier then shows that the logarithm of dS is greater than Td but less 
than OT, where OS : TS :: TS : dS. Interpreting this we have 

cosec A — 1 > log sin A> I ~ sin A, 

where A is the angle whose sine is {IS. As a result Napier finds that if the 
logarithm of the radius, which is taken to be 10^ is 0, then the logarithm of 
9999999 lies between l-OOOOOOO and l-OOOOOOl and he chooses the value 

* From the Consiruetio, p. 15. 
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thrr best value. Hi.« system is thus defined and is practically 
equivalent to a system whose base is (e = 2-71S28...). More accurately, 
as we j*oiuTed out in the historical account of the development of logarithms. 


J\' = 10’ e 

where is a number and /. its Xapierian logarithm. 

Itc i n^ c*nt^. r in the Constnictio shows how he calculated 69 
columns of proportionals. 21 in each column, by means of simple subtractions 
and di\"isions. and how he found the logarithms corresponding to these. The 
sines, however, for every minute have to be interpolated in these tables of 
proportionals, and the corresponding logarithms found by means of various 
theorems which he demonstrates. The procedure is excee din gly simple and 
straightforward. The table should have been very accurate as at the com¬ 
mencement the fundamental values were computed to 7 more figures than 
are retained in the table, but unfortunately Xapier made a slip. In the English 
translation of the Cor>.itructio* V.*. R. Macdonald adds a note, “*On the Occur¬ 
rence of a Mistake in the Computation of the Second Table; with an Enquiry 
into the Accuracy of Napier's Method of Computing his Logarithms,” pp. 90- 
i**'. It apj'^ears that the last proportional of the second table, which is the 
fiftv-rirst j.>rof«irtional of the series whose first term is lOCHXiOOC*-000000 and 
whose ratio is IikmmhkX' : 99999t<i, is false. The value given is 9995(»C>l-222927, 
whcrea' it should be 9995<;<»l-224'^<44. As this error, although smaU, occurs in 
one <:it the fundamental tables, the tabular results may he as much as three 
units in error in the last place, e.g. log sine is given as 693H69, when it 
should be 69.31 472. Macdonald applies Napiers method, when the above error 
is corrected, and shows that the Napierian logarithm thus found agrees very 

with the logarithm to the base Thus he finds that the logarithm of 
.'eX»• M>• nI. computed according to Napier s method, is 69314< 1 *80009946464604. 

The lo-jarirhm to the ba.se as calculated by the logarithmic series and modern 
methods, is 693 1 47 1 •80o.o994o3(>9422. These results only differ in the 1-oth 
r'lsiure so that Napier s process is capable of giving results to many more 
riizure^ than he retained in the table. In taking the arithmetic mean of the 
limits for the logarithm of 9.999.999 Napier made a very slight error indeed, 
a di-crepancv not occurring till the loth place after the point. Macdonald 
has recalculated the fundamental tables of Napier and compared the results 
found with those calculated to the base c'C Of course, it must be remembered 
That in his calculation of the table Napier had no conception of a base as such; 

• Tk. , of Wonderful Caman of LogaHtkms 6y Jokn 

fn.m I,.6n iaU> with Note* and a Catalogue of the 4 anous Editaons o 

.Napw r-. WorkA- Edir.l>upsh and I»ndon. 1SS9. (Blackwood and Sons.) 
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he did not regard his natural sines as the powers of a base. His conception ol 
logarithms is mainly a geometrical one, and his development of the pro deni, 
which he had set himself, to facilitate trigonometrical calculations, i.s a 

elegant one indeed. 

The table in the Descriptio occupies 90 pages and is i)resented in the torm 
shown below. The arrangement is semiquadrantal. It will be noticed that two 
columns are headed ** Sinus the first of these gi\es the naturtd sine of tin 
angle given at the top of the page (degrees), and in the left marginal column 
(minutes), while the other exhibits the natural sine for the angle given at the 
bottom (degrees), and in the right marginal column (minutes). The angles of 
argument on the same roware complementary, and so the right-hand ^>iniis 
column may be regarded as giving the cosine of the angle in the left marginal 
column and vice versa. The table thus exhibits the natural sines and c<isine>. 
logarithmic sines and cosines, and the column headed Di fferentuv gives tie* 
difference between the values in the logarithmic columns. This column there¬ 
fore gives the logarithmic tangents to 45° (and so the logarithmic cotangent> 
of the complementary angles). The interval of the argument is one minute. 
The natural sines are given for the radius equal to lo^, while the logaritlinis 
for the greater part of the table are given to 7 figures. In modern terni.=i we 


Gr. 30 


30 + 


min 

Sinus 


Logarithmi 

Differentiae 

logarithmi 

f 


o 

5000000 


6931469 

5493059 

1438410 

1 

1 8660254 ' 

■ 60 

I 

5002519 


6926432 

5486342 

1440090 I 

i ^658799 ^ 


2 

5005038 

1 

1 

6921399 

5479628 

I44I77I : 

' 8657344 


3 

5007556 

1 

1 

6916369 

5472916 1 

1443453 , 


.57 


should say that the table is a 7-decimal table. There are -31 row.s on each pag*-. 
the last entry on a page being repeated as the first on the following. A double 
page thus exhibits the functions for every minute of a degree. The |>rinted 
igures are as shown above of tbe "'bead and tail ' type. i.e. old numerals. 

The table might be regarded as giving the hyperbolic logarithms, i.e. 
ogarithms to the base e, of the cosecant, cotangent and secant. The inaccuracy 
)f the final figures in Napier’s table is pointed out by Delambre*. who com- 
lared Napier’s values with the corresponding values deduced from \\ olfrara's 
18-place table of hyperboUc logarithms. He noticed that Napier’s value of 
he constant difference in the logarithms of the terms in the geometrical series 

* Histoire de VAatronomie Modeme , Paris, 1821 , t. i, p. 501 . 
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whose ratio is ItHt : 99 was in error, being 100503-3210291 instead of 

0 ^^ 350 . The error is due to the fact that Napier deduced this value 
from his secf.nd table, where, as we have already seen, there is an error in the 
la^t term of progression. Delanibre did not trace this error to its source, 
but thi^ was discovered and made public by M. Biot in his articles on Napier 
in the Jourh^jJ de k>{1i a for 183o. p. 255. It was there shown that the inaccuracy 
of the last hgure was not due to the principles and method of calculation but 


lO a slip in one of the fundamental tables. WTien Edward Sang was re¬ 
computing in full the preparatory tables of Napier’s Canon to 15 places, he 
observed the mistake. The error, caused in this way, is generally small and 
therefore not of much consequence for the calculations which Napier had in 


^uew. 


The greatest difficulty, which is experienced in the application of Napier’s 
table, occurs in the calculation of the logarithm of a number which does not 
coincide with one of the tabular natural sines. The computation of the logarithm 
of such a number as 1375 is extremely difficult; the inventor gives methods 
for such cases but they are only approximate. The .process of interpolation is 
rendered difficult by the fact that the natural sines are not equi-different. In 
v^rder that logarithms might be as useful as possible it was necessary to have 
a table for numbers increasing in their natural order, and we shall see that 
Kepler supplied ^uch a table of Napierian logarithms in 1624. 

The text and table of the Descriptio were reprinted by Maseres in vol. vi 

of his Sen Poores Lognrdhmici (14.0). 


2 . 0 . Napier. John—Wright, Edward. A Description of the Admnahle Table 
if Li>(]iirifhmes: \tiih a Declaration of the Most Plentiful, Easy, and 
Speed*/ thereof in both kindes of Tngopionieirie, as also in all Mathe- 
foatical ailadations. Invented and Published in Latine by that Honorable 
John XejMiir, Boron of Marchiston, and translated into English by the 
hite Jeorned ond famous Mathematician Editard Wright, With an Addi¬ 
tion if an Instrumentall Table to find the part proportionaU^inverdedhy 
fke Translator, and described in the end of the Booke by Henry Brigs^ 
frcometr*/- Reader at Greshamhouse in London. All perused and approved 
the A*ithar, arid p*iblished since the death of the Translator. London. 

Printed bv Nicholas Okes, 1616. (12®.) 


F.lwar-i \\ riaht must have commenced to translate the Descrtptio very 
...on aft<T ir.< publication, for he died in 1615 without publishing. His son, 
Samuel, .v^.i^tcl bv Henry Briggs, published the work in the foUow^ year. 
Before publication the translation was .sent to Napier for his considerataon, 
and it met with his entire approval. The translation includes Napier s dedica- 
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tion to Prince Charles, and a foreword by Napier m which he sigmhe- In- 

of the work. “I and it to be most exact and precisely coo .irnia 1, 
M my mind and the original." Samnel Wright dedicates thi.. work to the 
Company of Merchants of London and Henry Briggs also supplies a prelate. 



To deicrmific X ^uck that 60:X orlOOO.-z iff aiaj ^itXen ratio 

Fig, 1. 

A table of 58 corrections is given and then the text of the Descnp/io folio ws. 
The canon is exhibited to one figure less than the 1614canon, but thelogarith p s 
of the sines for each minute from 89° to 90° are shown to the 7th figur e. ii 
point separating the last figure from the preceding figures. This would ap peai 
to be the first instance of the decimal point being used in a printed b ook 
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t5c^>pt for thi* the t«bl« is klentictU witii that of lf>l4. A “Triaacular Table** 
foUows with an eiplanati-^ by Henry Brigj^ ‘^The Use of the Tria&colar 
Table for the findina of the f*rt Proportionall ” This oooatittitcc the fint 
table of proportional parts for interpoUdon (see Fig. 1). Ita oae b obriow. 
Sapp-:e*e it i> necessary to find x snch that <5<;> : x 5 : S. Then 


/k 


/X 


3 

3.U. Xap-ier. J.—Wright. E. 


DH 

FH 


.4B 

BH 


X 


t • 




A reprint of the above translation appeared 
The title-page is exactly similar down to “lAe donlA <y (Ae Tru 
htior. To this is added, Vhierf^nio i-t added new Rnles for tJke iEoae 
tJtf ■ Lcndon, Printed for ifimon Waters<;»n- 




adde«i at the 
shewing the 
wav for the 
to be found 



15 really that of 1616 with a new title- 
end of the work, entitled, “ An Appendix 
ctise of the Calculation of Triangles, and 
t fin«iing out of such lines and Logarithmes 
Canons.*’ Cajori s ugg ests that -this ( 
probably written bv Ciuehtred. 


and an Appendix 
to the Logarithmes 

a and readr 




as are not 
ipf^endix 
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4.0. L Tsinns. B. C'yrsus yjnihematici Praciict. Cokmia 161?*. (4*.) 

Included in this work we have Napier's table cut down to 5 decimal 
with an additional table of p*roporrional parts. This is the first wor 
tainincr lofirarithms nublished on the Continent. 



con- 


5.0. Napier. -John. J/injici Lo^ri/Amorwm Comomi* lM*cr\ptio, wrtta, 

im utrnquf Iri^nometri^t; vt etiam in omn* L^t*tica A/atAewMSlMU, 
awp^ixsimi. ficulimi. dr cxpedi/iaximi exfiicatio. Acce**ervnt Optra 
Pc>stM*jma; Primd. iptiu* oanoniix coastrutiio, d Logaritkmwrum 

od n^jiiurale-f ipronim nwiHcros kabtiitdiaes. Stcvndo. Appendix de alia, 
€dqHe priestontiore Logoritkmorvm specie conttruenda, Tertio. Pro¬ 
positioned 'juoedam emimeniissimae, ad Tnanqula spAoertoo mira 
/tjcilifaie resedvenda. Autore ac Inventore loanne Nepero, Baxc«ne 
Merchistonii. etc. Scoto Edinburgi. Excudebat. Andreas Hart. Anne* 

1619- (4«.) 

The oruamtntai r*art of this ritle-page is the same as in 1614. the type 
onlv being altere^i. In the copy before me a new title-page foDows this after 
a blank page. Mirijici Dr-pa n'tJimoram Camomis Consfrucfib ,* Et 
naturaied ipsorym numerc-t habttudinei; uiwi cum Appemdiee, de alia eafve 
praedtantiore DjpantAmorum specie condenda. Quibus Accestere Proptmtio^ 
ad trianpula sphoerica faciliore calcuJo reaoivemda: Umd cam AmmctMm^ 
aliauot dodissimi D. Henrid Briggii, in eas d memoratam appe^dwem. Authore 
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& Inventore loanne Nepero, Barone Merchistonii, etc. >cotu. 

Excndebat Andreas Hart. An no Domini 1619. 

The copy before me contains the Constructio only and tlnrre are no table 

it except parts of those fundamental tables which were used for the calculau- .i. 

of the canon. Although there is no table in this copy, the Constrxctko has beet. 

included in the BibUography because of its historical interest and also because 

there are some copies of this 1619 pubUcation which contain both tlie Dt scnpU... 

and the Constructio. The copy in the University Library, Edinburgh, ha^ the 

important “ Admonitio ” at the end of the table but others have not .Macdonald 

says that the first title-page, given above, with a blank leaf attached, aj.>pear> 

to have been printed in order that it might be substituted for the title-page 

of the 1614 edition of the De^criptio by those who desired to have the two %vurks 

on logarithms bound together. In such cases the 1614 title-page is usuallc 

cut out and the new one pasted on in its place. In other copies only the nev\ 

title-Daffe and blank leaf are inserted before the C'o/i;?^ruc/io. 


6.0. Jfapier, John. Logarithmorvm Canoms De^cnptio sev Anffuneticonnf 

SvppfMatianvm Mirabilis ^6bret'jVi/io. Exusque vsus in vtraque Trigono- 
metria vt etiam in omni Logistica Alaihematxca, amplissxt/n. faciUxUiX et 
expeditissimi explication Authore ac Inuentore loanne Xepero, Baront* 
Merchistonij, &c. Scoto. Lvgdvni. Apud Barth. \ incentium. MDCXX. 
Cum Priuilegio Caesar. Majest. & Christ. Galliarimi Regis. (4^.) 

It will be noticed that this title-page is not quite the same as that of Xapier s 
original work. The type is partly red and partly black, and this gives the page 
rather a striking appearance. Napier’s Descriptio and his table then follow 
without change, except that in the dedication, where Napier says ' Jacobi 
D.G. Magnae Britanniae, Franciae, et Hiberniae Regis,” Bartholomew Vincent 
omits the word “Franciae.” This publication at Lyons constitutes the brst 
French publication of logarithms. Besides this a page is inserted immediatelv 
preceding the table and it reads as follows: Seqvitir Tabvla Canofkis Logaritk- 
marvm seu Arithmeticarvrn Svppvtaliont^mn | S'ensuit VIndice du Canon des 
LogarithmeSn A Scavoiry La Table de Vadmirable inuention pour promptemenf 
et facHef¥ient Abreger les supputationsy d' Arithmetique auec son rsagty en Frpie 

Vautre Trigonometriey et aussi en toute Logistique Mathematiqu*’. Lrgdvfkin 
Apud BarthoL Vincentivmn 

The “Admonitio,” which appears on the last page of some of the 1614 
tables, is not shown here. 

A new title-page now follows: 

Mir%fic% Loganthmorv^m Canonis Constrvctio; et eorcm ad mjturales i}»soruw 
numeros habUudtnes; vna cum AppendicCy de alia edque praestandore Eygarith- 
morum specie condenda. Quibus accessere Propositiones ad triangula spkaerica 


30 


BIBIIOGRAPHY 


f'ldhore cok’ilo reiolvenda: Vnd cum Annotationibus aliquot doctiasimi D. 
Henna Bngffn m eas, et rncmoratam appendicem. Authore et Inventore 
loamie Xepero. Barone Merchistonii, Ac. Scoto. Lugdini, Apud Bartholo- 
maeum \ incentium. sub Signo Victoriae. MDCXX. (i^.) 

This IS the Cortstruetio as published in 1619. The decimal notation used by 
Briggs in the Lucubrationes aliquot Doctissimi D. Henrici Briggii In Appen¬ 
dicem praoraissam at the end of the Constructio has not been understood. 
Briggs denoted the decimal part of a number by drawing a line under it, but 
leaving the integral part clear, e.g. 6 838521 is 6*838521; in this work of 1620 
the line has been produced to come under the integral part. 

Macdonald says that the three parts are usually found together as in our 
two copies at University College, but some copies contain the Descriptio and 
Tabula only. He points out that in one case the title-page of the De^criptio is 
dated 1619. and he suggests that the title-page was originally set up with the 
date 1619, but when it was found that the whole work could not be published 
in that vear the date was altered to 1620 and a few copies may have been 
printed before the alteration. 


7.0. Kepler. J. Joannis Kepleri Imp. Caes. Ferdinandi II. Mathematici 
Chilias Logarithmorum Ad Totidem Xumeros Rotundos, Praemissd 
Demonstratione Legitima Ortu^ Logarithmorum eorumq usus Qutbus 
Xova IraditHT Arithmetical Seu Compendium, Quo Post Xumerorum 
Xotitiam nullum nec admirabilius, nec utilius sohendipleraq: Prohlemaia 
CaJculatoria^ praesertim in Doctrina Tnangulorum, ciira iluUiplica- 
tionis, Dii'isionis, Radicumq; exiractionu, in Xumens prolixis, labores 
molestissimos. Ad Illustriss. Principem k Dominum, Dn. Philippum 


Landgravium Hassiae Etc. Cum Privilegio Authoris Caesario. Mar- 
purgi, Excusa TVpis Casparis Chemlini. CI0I0CXXI\ (1624). (4®.) 

The volume is dedicated to Philip, Landgrave of Hesse, and Kepler does 
not suppl V a preface or an introduction. The first part of the volume is devoted 
to the ‘Demonstratio Structurae Logarithmorum,” pp. 4-46. In a number 
of propositions Kepler develops very methodicaUy a theory of “proportion ’ 
and deals with logarithms as the measure of proportions or ratios. His funda¬ 
mental ideas are essentially the same as the inventor’s; m fact, as Hutton says, 
*• Kepler expanded and delivered in a regular science the hints that were given 
bv the illu.triou.^ inventor." Hutton, in the Introduction to his Tabl^, m the 
anicle on the Construction of Logarithms* gives a translation of Kepl^s 
projKisitions and an account of his method of calculation, wMe 

an e.vcelleut discussion of Kepler s work in the book alre^y J 

^ _u..n k%nl^r eninhasises the fact that logarithms are purely ol 


• Introduction to Hutton’s 


Moaemotical TaUes, 2nd ed. 1794, pp. 49-61, 
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arithmetical origin and that their presentation in connection with trigono¬ 
metrical sines was not necessary, but Napier had been quite aware of that. 
On p. 46 and following pages Kepler explains his method of calculation. 

and this is aimilar to that of Napier, modifications being made to suit his pur¬ 
pose, which was to calculate the logarithms of “round numbers,” i.e. exact 
numbers and not sines. The explanation ends at p. 55 and the table, which is 


Abcfs 
C ircnli cam 
differentiis 

-3.55 

29.0.45 

3.56 

29.4.41 

-3,56 

29.8.37 
3.56 
29.12.33 
-3.57 


SrsTTS 

Xeu Komeri 
abfolati 

Partes vicefi- 
msequartse 

LoGAKiTHAn : Partes 

cum ■ fe.xa/e- 

differentiis narire 

206.40 ;- 

72360.64 ' ^3 

205.97 

29.1" 

2 O 0 .OO- 

4Sd00.00 

48600.00 

11.38.24 

11.39.50 

48700.00 

48800.00 

11.41.17 

11.42.43 

71949.12 

205,13 

71743.99 

204.71 

29.13 

29.17 


a very interesting one, follows: “Chibas Logarithmorum Joh. Kepleri, Mathe- 
mat. Caesarei.” We exhibit a small portion of the table. The second column 
is the real argument column giving the “sines” or "absolute numbers.” It is 
to be noted that a point is inserted in front of the two final figures of the 
“absolute” number and the logarithm. The table may be described in two 
ways. Ignoring the point we may say that the table exhibits the Napierian 
logarithms to the same number of figures as were given by Napier for the 
numbers 1 (1) 10(10) 100 (100) 1,000 (1,000) 10,000 (10,000) 10,000,(XM). Taking 
the point into consideration it may be said that L is given to 2 decimal places, 
where L is the logarithm of the number N, and the relation between them is 

L 

iVr = l05e lo*. 

In this case N increases as follows: 

•01 (-01) 0-10 (-10) 1-00 (1-00) 10-00 (10-00) 100-00 (100-00) 100,0<X)-0<:t. 

As in the case of Napier it must be remembered that Kepler did not consider 
logarithms as the indices of powers. These values of the logarithms were the 
results of Kepler’s own calculation and they are exceedingly accurate. Alto¬ 
gether 1036 logarithms are given, and the calculation necessary was therefore 
very much less than that performed by Napier. In the logarithmic column 

intefscript differences are shown; these, of course, are all negative as the loga¬ 
rithms are decreasing. 

The first column exhibits to the nearest second the angle whose sine is 

equd to the number in the second column, where the radius is 10*, if we 

consider the point, and is 10’ if we ignore the point. Note that interscriot 
differences are given for these angles. t^rscnpt 
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The third and fifth columns are of special interest, because with the columns 
of numhers and logarithms they constitute the first table of Logutic Logarithms, 
The third column shows the time in hours, minutes and seconds to the nearest 
-eeond. vdiich is, for example (see table above), the part of 24 hours, and 
the fifth column gives the same part of a degree in minutes and seconds. 
Another wav of expressing this is: In the third column the sine is expressed 
in 2 4tli parts of the radius and minutes and seconds of these, while in the fifth 
column the sine is expressed in 60th parts of the radius and minutes of them. 

In the column of logarithms some of the tabular results are followed by 
a -L or — sign, while the others have no sign attached. If no sign is attached 
the error involved is less than a quarter of a unit of the last figure. The + sign 
indicates that the true logarithm is greater than the logarithm given by an 
amount which Ues between a quarter and a half of a unit of the last figure, 
while the - sign indicates that the true logarithm is as much less than the 
tabular logarithm. By taking these signs into consideration the computer may 

increase the accuracy of his work considerably. 

Kepler published a supplementary volume in the foliowmg year, entitle : 

Joannis Keplen. Imp. Caes. Ferdinandi II. MathanaUa. Supplemer^^n 

Chiliadis Logarithmorum, Continens Praecepta De Eorum Usu, Ad lUustnss. 

Principem et Dominum, Dn. Philippum Landgravium Hassiae, etc. M^pur^, 

Ex ofl&cina Typographica Casparis Chemhni. CIOIOCX ’PP". " 

^ The pagination of this volume is continued from the P^®® 

they appeared together in 1625, or that the ChiUas appeared ^24 and n 

Th?majority ot Ae comctions mvol« deal 

si:, s;::" l 

of ordinary numbers as his ‘sines ’ are eqmdriferent. 

There is no table m the , , , y Maseres* in vol. 1 

[These works of Kepler are reprinted with the table by 

of his collection of I. 'garithmic tracts.] 

Several Cunous Iwts on vu 


and Construction 





.)no- 


NAPIERIAN LOGARITIEVIS 

8.0. Ursinus, Benjamin. Beni. Ursini. ilathematici Elector,IBrnvdfrh„nj.o '■ 
TriffOHotnetria cum niagno Logcinthmor. Canone. Cum Pri\*iK.;ji<> , 

niae | Sumptib. M. Guttij, tipvs [^ic]G. Rungij de,« ripta. CIO lOXXW 
(1625.) (4®.) (Engraved title-page with above on a swinging door scc-n 

in perspective.) 

This treatise on Trigonometry extends to 272 pages and Napier's loga¬ 
rithmic canon is introduced on p. 131 in the chapter entitltd 'De t'anune 
Triangulorum Novo Neperiano.” The logarithmic table follows the trigo 

metrical treatise but with a new title-page: 

Benjaminis Ursini Sprottavi Silesi Jlafheniatici Electorahs Brandf tJjurfjic) 
itfa^nw^ Canon Triangulorum LogaritJimicus; Ex \ oto dr Consihu lUasir, 
Neperi, p.m. nov-issimo, Et Sinu toto 100000000. ad scrupulor. stcundor. (h C'ldas 
us^; Vigili studio <& pertinaci industnd diductus — [An extract from Kepler. 
Harmonices, Lib. iv, cap. \Ti, p. 168]...Coloniae, Typis (deorgij Rungij, 
impensis & sumtibus Martini Guttij Bibliopolae, Anno M.DC.XXI\ . 

The colophon at the end of the canon and of the whole work is ' IKrolini. 
Excudebat Georgius Rungius Typographus, impensis & sumtibus ^lartini 
Guttij Bibliopolae Coloniensis. Anno CIO IOC XXIV. ’ 

The table of Napierian logarithms here given is the most extensive table 
of this type which has been calculated. It is the result of an entirely new calcu¬ 
lation by Ursinus, who extended the tabular results to one figure more than 
Napier and decreased the interval from 1' to 10^. The table is six times as 
extensive as Napier’s. The arrangement is similar to that of Napier with the 
addition of five columns which are headed by ‘‘D.’’ These columns exhibit the 
first differences of the five main columns, i.e. of the natural sines, logarithmic 
sines, tangents, and cosines, and the natural cosines in that order. It is to be noted 
that the differences are not printed in full for every row. the two final figures 
only generally being given. Once or twice in a column the full difference is 

shown printed vertically, \dz. ^ . The argument columns are necessarily a 

little different from those of the Descriptio, the minutes and seconds being {riven 
at ten-second intervals, the minutes in larger and blacker type than the secunds. 
The natural trigonometrical functions are exhibited to 8 decimal places or 
rather to the radius 10®. As in Napier the arrangement is semiquadrantal. 

This table of Ursinus is not affected by the errors that occur in Xapit-r's 
canon. Ursinus does not appear to refer to the discrepancies between the 
logarithms of the two Canons. AJthough Ursinus's method of calculation is 
sunilM to that of Napier, his fundamental tables were different from Napier s, 
and it is therefore probable that the latter’s error in his "Seconrl Table ’ 
escaped notice. Ursinus calculated as the basis of his work, 35 columns of lol 
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proportionals. The first member of each column was the corresponding term 
in the geometrical progression whose first term is 1000*00000-0 and whose ratio 
is It** : 90. The ratio of the progressions in the columns was taken to be 

: 9,999. The logarithm of 99999999*0<IKX)0000 was taken to be 
l-0tXHX**.X',5. On page '2'1'i of the trigonometrical treatise Ursinus gives the 
logarithm of half the radius as 69314718*28, when it should be *22 less, as 
pointed out bv Macdonald*. The final restdts to 8 figures, however, are not 
vitiated except near the end of the canon, where there may be an error of as 
much as a unit in the last place. 

It will be noticed that the date on the title-page of the canon is 1624, but 
it is probable that the canon was not issued without the trigonometrical treatise, 

the method of calculation and the use of the table are explained. 


■{9.0.} Anonvmous. ^ I. Conon Hesot^toloffisticus. l«eyden. 1626. 

We have not been successful in obtaining a perusal of this work. De Morgan 
had not seen it, but he remarks on it thus: ^‘Such a work is mentioned by 
Murhard from Scheibel. It contained sines of minutes, to t decimals, m 
Napierian logarithms: with difierences to ten seconds.” Scheibelf gives the 
title as follows: Conon Meiotetoiogisticus a Xapero ad stngula adscrtptarum 
scrupula PosUo Sinu Mo 10000t*0C*, additis insuper diff^entus, 

quantum quibusgu^ secundis cedit. Lugduni Bat^orum, Apud I^an^ 

\laire 1626. 8vo. On the last page we have: Lugdum Batavor^, Typ 
loannis Cornelii Wourdani. 1626. According to Scbeibel th^ work 
to ^3 pac^es which are occupied by tables, but there is no explanatory matter 

Li oaX 91. The editor of the volotoe haa made a few changes ut nom«- 

^ lature. tn ^ x^mer except that in the second and sixth columns m 

canon i» ^ gi j ‘ ^i^th part of the differences of the logarithmic 

rillLI pnLir-: errrl'r-‘;Uo'mit Kech. in die Vergeasenheit gerathen.” 

Kepler. J. rohnioe Rndolp^fnac. gu.hna — 

y, „JL ado iu, 

lt:.n« T "LTaTL L pubUcum ea^.. 4 Typographicna operta 

ITmae curator officit. Clm 1627. (Fobo.) 


P. W of work 
Scbetbei, J. 


Aireftdy cite* 
. EinUiimng 


Nikpier (1-0). 




Bre^AO. Bd. n. S. 35-S7. 
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This work is mainly a treatise on astronomy, with the use of Xapi»rr ^ 

logarithms. i i 

[T. 2] “Canon Logarithmonim et Antilogarithmoruni ad 

circuli Scrupula.” 

This is a reprint of Napier’s own table of logarithmic and co>mc3 to 

2 figures less than in the Descriptio for everv minute of the quadrant. Kepler ? 
arrangement is quadrantal with minutes 0 to 60 down the left marginal 
column, and up the right marginal column. The angle in ilegree? is given at 
the top of the page with the complementary angle at the foot. On thr^re pages 
the degree angle at the foot should be less by unity due to the fact that SO' 

at the foot is missing with 40' in its place. 

[T. 3] Mesologarithms, i.e. logarithmic tangents to 6 figures for f 1 1) lO'. 

These are Napier’s DiffereniicE, 

[T. 4] Canon of Antilogarithms. Kepler applies the term * Antilogarithms 
to the Logarithmic Cosines. The table gives logarithmic cosines O' do"; 1 . 

In Napier’s form of the trigonometrical table the word antilogaritlinis is 
quite a natural one for the logarithmic cosines, but in Kepler's form there Ls 
no justification for it. 


{11.0.} Criiger, Peter. Praxis Trigonometriae Logarithinicae Cum DjgunJ.h- 

marum Tahulis ad Triangula tarn Plana quafn Sphaerica sujfidentihus. 
Ad cammodiorem usurn praccept is hrevibus A perspicuis hoc Ma n uah. 
comprehensa d M, Petro Criigero Peip. Dantiscanae Mathematico. 
Amstelodami, Apud loannem lanssonium, Ann o M.DC.XXXR . {) 

The same work also appears with another title-page, as above, except for 
the place: ‘^Dantisci, apud Andream Hunefeldt 1634.” 

The above title has been taken from Scheibel*, who gives an account of 
the tables contained in the volume. Pages 7-47 deal with the nature of loga¬ 
rithms, their arrangement, use and application to trigonometry. Then follows 
“Tabula Logarithmica Prima continens Logarithmos numerorum absolutorum 
ab 1. ad 10000. ordine succedentium, supputatos a Petro Criigero. ' This 
occupies 46 pages and is so arranged that the hundreds head the columns 
while the tens and umts are contained in the left marginal column. This table 
is evidently the result of an original calculation; the logarithms are Napierian 
and the arguments are integers as in Kepler and not sines as in Napier. In 
modem terms we might say that the table is a 5-decimal one, for if the loga¬ 
rithms are divided by 10^ then the resultant will be the hvperbolic logarithms 
of 10^ times the reciprocal of the argument to 5 decimal places, ^ 

If i is Cruger’s logarithm of an integer N, then A’ = 10^ e Li* 


• B<L ii» S. 53. See my foot-note, p. 34. 
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The second table is entitled: “Tabula Logarithmica Secunda ContineDR 
Logarithmos Graduum & Scrupulomm primorum Quadrantis Neperianoe ad 
partes Radii 100(R10. Cum appositis Differentiis.” Scheibel says that this 
table extends to 90 pages, but he does not describe it. We presume that it 
exhibits the Napierian logarithms of the sines and tangents for every minute 
of the quadrant to 2 figures less than in Napier’s table. The differences 

are for 10”. 

• Tabula Logarithmica Tertia Continens Logarithmos Primi gradus ad 
singula minuta secunda supputatos a Petro Criigero ad partes Radii 100000. 

In coke paginarum subiectae sunt particuhe d Logarithmis detrahendae, ut 
haheantur eorundem secundorum Mesohgarithmiy This table occupies 20 pages 
and presumably exhibits the Napierian logarithms of the sines to every mmute 
of the first degree and instructions for finding the logarithmic tangents fro® 
them. The number of places is as in the second table. Mesologarithmi is 

Kepler’s word for the logarithms of tangents. 

Finally there is a table extending to 16 pages. “Tabula Logarithmica 

Quarts continens .\ntDogarithmos ad maiorem Radium & ad Scraps 
secunda totius Primi et bessis secundi gradus supputatos a lacobo B^cluo 
Phil et Med. D. Prima quidem primae paginae columns respicit Radium 10 

(praeter unitatem) cifrarum: reliquae 4 columnae 

cifrarum: coeterae paginae omnes Radium 8 cifrarum. Interpunctio denota 
"^CNapSgtXc cosines (“ Antilogarithmi,” W-xhiH^d 

for 2-“p ,0 r 41', partly to 10, 9, arrd 8 decimal.. The table wa. ealeu- 

lated bv Bartschius, Kepler’s son-in-law. , , „ ■ 

1 V • T 4rronum Suvputatimis Aritkmeticae: QuoDodrim & 

r ; TtZIIL Op«e Cunbrir 0»« 

ZZiTrraJin,, ^ As,r.n..is f 

.1 Bare" e Merchiatomo SeotcBritaano, L«g^ Aped lomr. 
Cnton Hugueton, & Marc. Ant. Ravaud. M.DC.L\ III. 

n, .orb 

it 13 in Napier, 1.1, rt ^mute of 

Arithmeticarum ^ j Deacnplio. The “ Admonilio” 

The table i3 preceded by Book 1 Ci»«fr«rt"> 

does not appear at tbe end of eomplete treatise on N.pienan 

follows, so that the volume gives a very comp 

logarithms. 
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napiebian logakithms 

12.0. Caramuel, Juan. Mathesis Biceps, Vetus et Sova .... Campaniae I M*. 

(Folio. 2 vols.) [Caramuel was Bishop of Campagna m i tap 
territory.] 

This work contains a number of tables, logarithmic, trigonometrical am 
arithmetical. The author supplies logarithmic tables corresponding to three 
different systems of logarithms, viz. Napierian. Briggsian and the system ^ hich 
Briggs first considered. Caramuel calls the latter “ Perfect Logarithm^. 1 m 
Napierian logarithms appear in the second volume, Mathesis 
pagination of the second volume is continued from the first. On p. the 
Napierian logarithms of the sines, tangents, and cosines for every degree of the 
quadrant to 2 figures less than in the Descriptio are exhibited (semiquaflrantal). 
The columns are actually headed “Sinus -r,” “Tangentes Secant^'? -- . 

The last column really exhibits the logarithmic cosines and a negatn e sign 
has to be prefixed to give the logarithmic secants. Caramuel uses the terms 
“Logarithmi/' “ Mesologarithmi,” and “Topologarithmi'’ for logarithmic 
sines, tangents, and secants. On pp. 829-843 he gives Kepler s table of the 
logarithms of "round numbers,” but not in full. Two columns only are shown, 
exhibiting the round numbers^’ and the logarithms of these. Interscript 
differences of the logarithms are given as in Kepler s table. 


13.0. Schulze, J. C. Neue und erweiterte Saynmlung logarithnischer, trigono- 

metrischer und anderer zum Gehrauch der Mathematik unentbehrUcher 
Tafeln, “Eecueil de tables logarithmiques, trigonometriques et 
autres necessaires dans les Mathematiques pratiques.” Berlin, 1778, 
A. Mylius. (Two volumes in one. 8°.) 

Vol. n, which is concerned mainly with trigonometrical function-tables, 
contains a table of Napierian logarithms, which is an abbreviated form of 
Ursinus’s table. On the lower half of the pages from 2 to 261 the Napierian 
logarithmic sines, tangents, and cosines are exhibited to 8 decimal places fur 
every lO*" up to 4° and then for every minute to 45* (semiquadrantal), O' (lo'") 
4° (l')45°. This table is extracted from that in the Trigonometna of Ursinus. 
The headings of the columns are rather misleading, viz, ‘Log. hyp. Sin.. ’ 
“Log. hyp. Tang.,” ‘‘Log. hyp. Cosine,” with the complementary title at the 
foot. At first it might be supposed that the logarithms of the hyperbolic 
functions were given. Schulze has inserted a comma in front of the last eight 
figures and the table may be interpreted as giving logarithms to the base 
to 8 decimal places. No differences are given. 

The Preface and Introduction to this valuable collection of tables are in 
French and German. These tables were published to supply a want in tlermanv 
since Sherwin’s Tables, which according to xSchulze were the most accurate 
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lud rof all such tahlcs, were rather difficult to obtain. The mora 
mportaiit of thf* tables will be notieed in their proper places. Riaerihardt 
issi^terl Schulze in forming the trigonometrical table and great care was 
taken to reiult r the tables free from error. There are 30 S pages in the 
v^()lunu‘ and dl9 in the vsecond. 


14 .n. M a seres, Francis. Scnf>tores Loffarithwici. m n ColUcfton nf SriTml 

Curious Tracts ou the Xature and Construction of Ijtt^arxihms, mcntumed 
in Dr, Hutton's HisioricaJ Introductio^i to his netr Edition of Shertrxn^t 
Mathematical Tables: Vols. i-vi. London. 1791-IH07. (4*^. I 

Vol. I. Kepler’s Chilias reprinted, text and table. 

Vol. VI. Napier's Canon of 1614 reprinted, text and table. 

15.0, Napier, J.—Filipowski, H. The Wonderful Canon of Dtgardhtns — 

Invented a))d published by J. Xapierj 1614. Re-transUited from the 
Latin text and enlarged with a table of Hyperbolic Logarithms of all 
numbers from 1 to 1201. (Edinburgh, Lizars, 1857.) (16^.) 

T. 1. The numbers and logarithms in this table are those of the Canon of 
1614 each divided bv 1('^. The arrangement is the same, and it may be said 
that the logarithms are strictly to the base c”'. The ‘ Admonitio, which is 
at the end of the table in some of the 1614 copies, is missing. 

In his preface the translator says that there are French and English trans¬ 
lations of the original work. I have not met vrith any French translation 
and am inclined to think that Filipowski is wrong here. It is of interest to 
notice, as Filipowski does, that of the great historians of logarithms, Delambre 
and Montucla. the former never saw the original work while the latter had 
never heard of the English translation of Wright. Filipowski really says that 
‘^Delambre never saw the Latin edition.” He must have meant the original 
edition for Delambre had seen the Latin edition of 1620, published at Lyons . 
This statement of Filipowski’s rather strengthens my view that he is confusing 
a Latin edition published in France with a French translation. 

16.0. Napier (Neperus), J. Mirifici Logarithmorum • 

Lugdini 1620. Reimpressio. A. Hermann, Pans. 1894. (4 ..) 

The title is identical with that of the second part of 6.0 and the work is 
e^^dently the second part of 6.0. There are, however, no tables here, but the 

construction of the original table is fully explained. 

♦ Delambre, Histoire de VAstronomic Modemc, 1821, t. i, p. 491. 
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SECTION II. BRIGGSIAN OR COMMON LOGARITHMS 
17 0 rBri»!S H.] UgorUhnmvm CMlim Pri<n.,. 

17.0. [Hnggs, X 1 .J y iuris fieret; sed portu.. >t 

juorundam suonm necessarionnn de^rdeno pnmtvo ; 

Zrtim, vt eins adiumento. non solum Chihados pd^quolms.qneuL-, 
Ted etiam integrum Logaritkmonnn Canonem, ommum Trun^pdor „ 
calcuh inseruientem commodius absolueret. Hahet enno in,r 
Sinuum, a seipso, ante Decenniurn. per aegunUones Mn<d,rn,cn.. <k 
differentias, ipsis Sinuhus proportionales. pro s>nguhs ^rnd,hn. d 
nroduu centesimis, d primis fundamentis accurate exfructu: -/- />■ - 
c»i»l Logarithmis adiunctis, volente Deo. in lucem se datunn. sj.rnt^ 
quam primum commode licuerit. Quod autem hi Logardh,, ,. dnor.i 
Sint ab iis, quos Clarissimus inuentor. memoriae sem})frcoJendn,. >’>o 

edidit Canone Mirifico; sperandum, eius lihru posthum urn. 
nobis propediem satisfacturum. Qui autori (cum. earn drum sn,m. Edii- 
burgi, bis inuiseret, & apud eum humanissime exceptus. p r ahqnP 
septimanas libentissime mansisset; eique horum pirtem poieapmtm 
quam turn absoluerat ostendisset) sxiadere non destiVd. >t h>n,c -n sr 
Jaborem susciperet. Cui ille non inuitus morem gessit. In tenni: sed 
non tenuis, fruetusve laborve. (1617. Small 8°.) 

There is a copy of this tract in the British Museum Library, press-mark 
C. 54 €. 10 (1). The title-page is as given above and no author s name appears 
on it. Place and date of pubbcation are also omitted. In this copy the name 
“H. Briggs” has been written in above the motto “In tenui:....” There i- no 
doubt, however, that it was published by Briggs in 1617 (Glaisher. Phd. Mag.. 
Pecember Supplementary Number, 1872*). This work is referred to in a Ietter+ 
to Usher from Sir Henry Bourchier, with date December 6. 1617. in the 
following words: “Our kind friend, Mr. Briggs, hath lately published a supple¬ 
ment to the most excellent tables of logarithms which I presume he has sent 
to you.” The reference in the title to the death of Napier shows that it could 
not have been issued before 1617. 

This is the earliest publication of logarithms to the base 10. a* we should 
express it in modern terms, although it must be remembered that Briggs, like 
Napier and Kepler, did not regard his logarithms as indices of powers to the 
base 10. His conception of logarithms was very similar to that of Napier. 
The table exhibits the logarithms of numbers 1 to 1000 to 14 decimal place’ 
with the characteristics. A line separates the characteristic from the mantissa. 

♦ See also Napier TtrcetUtnary Memorial Vch^me, edited by C. G. Knott, London, 1915 

t Ward’s of the Frofeseore of Grtskam CoUe^. London. 1T4<X 
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Th.!; tdble !s so rare* that few writers seem to have seen it. Hutton in f»i« 
' History of Logarithms" {Table-^. p. 34) savs that the above table gives the 
logarithms of all numbers to ItX'** to 8 decimal places besides the characteristic! 

17.1. Gunter. Edin. Canon ; Triangnlonim. I or Tables of | ArtificiaU anuw 

and Tangents j to a Radius of IWhXKhXXi parts, j and each minute of 
the Quadrant. \ London, 1623, W. .Jones. (4“.) 


In 1620 Gunter first issued his Canon. At the end of the Canon in an 
address to the Reader he recommends the addition to his Canon of the loga¬ 
rithms of his friend and colleague Henry Briggs. This recommendation probably 
accounts for the First Chiliad of 1617 being found in two out of three cases 
bound with the Canon Triangvlorum. In his edition of 1623f Gunter prints 
the first chiliad to 8 decimals with characteristic preceding without decimal 
point. The logarithms occupy l.ol pages in three columns: (i) number, 
(ii) logarithms in fuU, (iii) differences in mid line. 

The title runs: "The first thousand Logarithmes nowagainesetfoorthby 
the Author Henrie Briggs, Professor of Geometric In the ^ niversitie of Oxford, 
who undertooke this worke at the entreatie and with the approbation of the 
first Inventer of Logarithmes. worthy of all honor, John Nepeir Baron Mer- 
chiston. I The Reader hath here a short view of those 30,000 Logarithmes, 
which are now coming forth in Latin, and hereafter in English, which will 
afford vs... [states uses of logarithms and concludes with Briggs’s motto, In 

tenui, etc.J. 


18.0. Briggs. Henrv. ArithmeticaljOgarithmicasirc Io<^anrt»norum CAilwiie* 

Inginta. Pro numen's naturali serie crescentibus ab unitaU ad 20,000.* 
(1 a ad KXi.fxX. Quorum ope multa perfciuniur Arithmetica 

problemata et Geometrica. Hos A umeros Primus Inienit Clarissimus 
Vir lohannes Sepems Baro Merchistonn; eos autem ex eiusdem sen- 
tentia mutant, eonimque ortum et usum illustravit Henricus Briggius 
in celeherrima Academia Oxoniensi Geometriae professor Sanlianus. 
De is yobis Usuram Vitae Dedit Et Ingenii, Tanquam Pecuniae, ^uJJa 
Praestihifa Die. Londoni. Excudebat, GulielmusTones. 16*24. (Folio.) 

Bricre^ dedicates his work to Charles, Prince of Wales. The dedication is 
foUowe'd bv a short preface to the reader, in which the author e^laim his 

Lcimal notation. For 5-9321 he writes 593^. In this preface 

refers to the change in the type of logarithms from the Napierian to the type 

. ■ are-•.iiBritUhMu«’nn library, ,61 BritUhMus«imM«iiMcript 

p,;. ’■..dbv 

. Cbov lb Vaiversitv Librtrv'. Cambri.lee. bui nci in Bntivh Ua« ■ 
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,Uch fa more important prartically. He had suggested to Xapkr and ulo, 
to the puhhe in his lectures that it nonid be 

logarithm of the whole sine to be 0 (■; ut in 

of a tenth of the whole Sine (i.e. the Sine of o 44 -1 ) to be 1 - 

Briggs visited Napier, the latter said that he had abeady observed the advan- 
tagSof this change, but he considered that it would be still better to lun e the 
logarithm of unity equal to 0 and the logarithm of the whole sine equa 
to 10000000000. Briggs at once saw the great advantage of this change am 
decided to put aside the calculations he had already made, in ord< r to de\ < t*. 
himself to the calculation of logarithms according to the new systt-ni. 

The Arithmetic Logarithmica is the first extensive work on logarithms of 
the decimal system. In 88 pages of text Briggs explains the theory of logarit h ms, 
methods of calculation of the table, and applications of the table to trigono¬ 
metrical problems. The table exhibits the common logarithms (i.e. to the 
base 10) to 14 decimal places with the characteristics of all numbers from 1 to 
20,000 and from 90,001 to 100,000. The arrangement is direct, with three .<ets 
of two columns on each page, and the first differences are given between tin. 
tabular results (“interscript” differences). The logarithms of 100 numbers are 
shown on each page, the last entry in the first and second sets of columns beinn 
repeated in the second and third respectively. Lines are ruled after e^ er% 
third number, and these help the computer in taking out logarithms. For thc>se 
computers, who require logarithms to 12 or 14 places and have access to this 
table, we may point out that up to 3000 the fourth differences have to be taken 
into account when interpolating, but from 3000 to 20,00t> the fourth differences 
are negligible. Near the end of this range the third differences become small, 
and near 20,000 they are of the order 10. In the range from 9CtCK.H.> to 
the third differences are zero. 

On page 32 of the Introduction a table for calculating the logarithms to 
15 decimals is given under the title, "Tabula invention! Logarithmorum 
inserviens.” This is a “Eadix” table suitable for the calculation of logarithms 


of numbers consisting of a large number of digits not greater than l-j. The 
logarithms are given to 15 decimals of the numbers 1 (1) 9, M (0-11 1-9, l-ol 
(0*01) 1-09,1-001 (0-001) 1-009 ... 1-000000001 (O-OOOCKXXKH) The 

application of this table has already been described in the historical note on the 
calculation of logarithms to a large number of places (Section V, p. 15 above). 

Some of the copies of this work exhibit an additional chiliad of logarithm?, 
thus giving logarithms of numbers up to 101,000. De Morgan in his article on 
‘‘Tables ’ says that there is also a page of square roots to 11 decimals of 
numbers from 101 to 200, while Glaisher in his Report says that there is 
a table of square roots of numbers up to 200, to 10 places, occupviug the last 



pa^. Hutton had heard of this addition to the taUe, but he had never 
it and seems to have donbted the existence of this chihad. Two copies, 
h I have examined, do not contain the addition, but Olaisher cites the fact 
th^re is one such copy in the library of Trinity CoDege, Cambridge. I 
rrstand that there is a copy of this work with the additional chiliad in 

Radcliffe Observatory at Oxford. A page of “ 

the preface to the reader in most of the copies, bat 
: to L>e Morgaji ** in some copies the errata follow the addition.” The 
ion. which is in X.atln. occnpies 88 pages, while the table extends to 
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As Briggs use*d the “ Ra*lix ' table (p. 15). which gives the l<^;atitlim 3 to 15 
only, in his calculation of the tabular results it is not srar(»ising that 
losarithm as siven in the table is not always true to the fourteenth decimaL 

to be found in various pdaces. In the preface to Sberwin's 
occurring in this table of Briggs are given. Lefort gives a 
ist in Annale.$ d* rObferratoire de Parif (Tom. iv, SnppL p. 147); 
paring his 15-place manuscript table with Vlacq^s AHlilste(*ca, 
also examined the last places of Briggs's table up to3000and the tenth thousand 
in ad'dition. As a result of the compareon be discovered that more than 
40 per cent, of Briggs's hnal ngures were in error. The majority of these erioss 
will be not greater than one unit. Thus it seems that Briggs s table cauuK^ be 
trusted for accurate 14-hgure calculation. However, if ten pdaces are not 
sudicient, twelve places will generally be so, and Briggs's AriAmetica LogariA- 
mica will be more than accurate enough for 12-pdace calculation*. There are 
further errors, generally of one unit, in the last figures of those logaritluns 
which are given in the “ Tabula.'^ p. 32. and Lefort has also drawn attention 
to these. Glaisher (Report, p. 36) says that lists of errata for Briggs's table have 
been given in Macq's A n'/Ajwrtioa and Vega’s Tkesavnt*. In two copies of each 
of these works, which I have before me. such lists do not appiear. Glaishec 

mav pjossibly have made an error here. 

1 to the next work something should be said on the methods 

__rithms used by Briggs. In bfe introduction be explains his 

methods in detail Since the logarithm of an integer has for hs mtegral part 
the number of digits in the number less one. Briggs appilies this fact to tiw 
calculation of the logarithms of the smaller prime numbers. 'Hie method b 
- imple but somewhat long. It is also explained in the Appiendtt to the CW 
rtiwrtio The principle of the method is to raise the smaD prime n^bers, 
^35 to a power, the index of which is some power of 10, m such a way 
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that the number of figures in that power n!av h- 

obtained As the powers increase, it is not necessary to calculate the eon.f i 
number- it will be sufadent to retain a few of the leading figures an to nu- 
use of the fact that the product of two numbers, consisting o and . d ^ j 
respectively, wiU contain (m ^ «) digits except m those 

of the leading digits of the numbers plus the amount, which lia= to r ^ 
on account of the other figures, is less than 10; m these cases the pro.luct 

contain (m + n — 1) digits. tt 

Briggs shows the appUcation of this method for the number He ..n o 
that 21“ is a number of 31 digits and so log 2 lies between -oO and . - • 
has 3011 digits, so -3010 < log 2 < •3011; and ultimately tin^ that 
log2 = -30102,99956,6399. Briggs then gives another general method tor t e 
calculation of logarithms of primes. This method is certainly easier t lan t le 
above when the logarithm is required to a large number of decimal places. 
The essential part of the method is: Find the square root of the given number 
then the square root of the result and so on. The process has to be coutinucf 
until the last square root with unity as its integral part ha?, after the decima 
point, as many ciphers as places required in the logarithm; as many more 
decimal places must also be retained. Briggs discovered that the decimal 
parts of numbers such as this last square root are directly proportional to the 
logarithms of the numbers. He extracted the square root of It' continuously 
54 times and stopped when he found that the decimal part of the last square 
root ws^ exactly half of the decimal part of the preceding (to 32 decimal 
places). By dividing unity continuously by 2 he found the corresponding 
logarithms. At this stage the decimal of the number is proportional to its 
logarithm and so it is an easy matter to find the logarithm of 
'which Briggs finds to be •(0)«43429,44819,03251.804. From this result the 
logarithm of the last square root of our given prime is easily found, an-l then 
bv continuous multiplication of this logarithm by 2. we arrive at the logarithm 


of the given prime. The continuous multiplication by 2 is equivalent to a 
multiplication by 2", where n is the number of square root extractions neces¬ 
sary. The extraction of these square roots to such a large number of places 
is, however, exceedingly laborious, although the number of these extractions 
may be lessened by operating on a power of the given prime, which com¬ 
mences with the digit 1 followed by one or more ciphers, treating all the 
figures as decimals except the leading digit. 

In order to lessen the labour involved in the extractions of the square 
root, Briggs devised an ingenious method for finding the square root by means 
of differences. This is the earliest work on the "‘Differential Method ' which 
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ha^ e >een, and it would appear that Briggs is the inventor of this powerful 
*d IJe ob>er\ ed that, in extracting the square root of a number of the 
11 -- XI. ^ here x is the decimal part of the number, the decimal part of 
rL‘ut becomes more and more nearly equal to half the decimal part of the 
numb jr a- x decreases, and that in general it was exactly half to as many 

th ere were ciphers after the decimal point. When he 
^ ^e l the decimal part ^-1 of one root from half that of the preceding one, 
in' notirvd that this difference B was nearly equal to a quarter of the preceding 
value of B. {Briggs calls B the ‘‘second difference.*’) It was then seen that the 
third difference (between B together with J of the preceding B, was nearly 
t^quiil to I eif the preceding C. Similarly, the ‘‘fourth difference” D was nearly 
of the preceding Z), and the ‘ fifth difference” E nearly ^ of the preceding 
i. Briggs then found it necessary to extract square roots continuously until 
the value of E calculated as indicated above was exactly equal to ^ of the 
{►receding £. The succeeding square roots can then be calculated by simple 
{►r»>ces>es of addition, subtraction and division. The new values of E, Z), C, B, A 
are casilv calculated from the preceding values corresponding to them, and as 
the {►riKess is continued these differences successively become non-effective 
until .mlv the first is left. On p. 16 Briggs gives an example; to determine 
th»* loganthm of 6 he raises it to the 9th power and obtains 10,077,696 as a 
rr^ult. The o{>eration of square root extraction is then commenced on the num¬ 
ber i and it is only necessary" to extract the square root 9 times to 

obtain a value of E which is ,'5 of the preceding E. This device thus lessens the 
tidnuir to a consiilerable extent and would, I think, be much more conducive 
T.^ I uraev. Briggs then finds expressions for B, C, B, ... in terms of powers 
ot .J bv what Hutton describes as “an ingenious but uot obvious method, 
\ithough Hutton >ays the methcKl is “not obvious,” it is really very easy to 
B, ( \ D. ... in terms of A independently of the preceding values of 
t ■; »-#> litbT^nocv I>*t us take as an example the expression of C in powers of A. 

Ttik'' values of the square roots: 


1 

(I 

(1 


A. 

A)i 


1 - A', 

1 4 . A". 


. K r>r , 1 . -r. '4,..,f i „;4 ...wider* propertie* of order* of differ®^ (Pi^ 27 
Vr.v»’n i-\’ The pr. i,-rtv there iiven i» errtineoa*, and this show* that Kepter * 

itn, ef .he , .f v.n..u. onl^r* of difle,enc«. It would spp^r that 

•Je.Ut,. r K. r. -hat the th.rd drfierroce, of the 

,he f he rr.^p.n.ltA. -nd difference*, which « of th! fif.t 

^ the ' r., differ, n -e TV tVol dilfcrence* »re renUr proportionjJ to _ ^ _ ^ 

.haeren r.* Th-t. me. m *nd more .e.^mtely tme ® the nomber. me.®- ®d «the 

dimiBwbrtL 



c, the “third differencecurre- 


Now the prohlem consists in expressing 
spending to A", in terms of A'. 

C’ -BT (see above) 

= iUA- A') - (iA' - A') 

= iA- iA' ^ A" 

= *{(! + A')^— 1}- I {(1 ^ .4')-- 1} - 

= i (4A- + 6A'^ ^ 4A''^ 4- A^-^} - iA - iA - 
= iA'^ -h iA'*, 


i e C = iA^ 4 - iA*, where A is the value of A to which C corresponds. 

Similarly, B = iA^. The “differences” up to the tenth are expressed in 
this way, but the coefficients of the powers of A in the higher differences becoine 
rather unwieldy. These are shown on p. 16 of the Introduction to the Anf/>- 
metica Logarithmica and are quoted by Hutton in the Introduction to his 

Tables, p. 69. . 

From Chapters 12 and 13 it is easily seen that Briggs thoroughly under¬ 
stood the appUcation of the method of differences to the calculation of the 
logarithms of numbers intermediate to certain numbers, whose logarithms are 
known. Unfortunately he does not show how he reached this method, and he 

does not explain its principles. The rules are given along with applications of 

j whpTG the second differences are 


equal or nearly equal, (2) where there are any number of differences. To insert 
the logarithms of 9 arithmetic means between two numbers, whose logarithms 
are given, Briggs proceeds as follows: Find the first and second differences 
corresponding to the first of the given numbers. Suppose the second differences 
are constant (as in the first example given by Briggs). To find the first differ- 
■ence which has to be added to the logarithm of the first given number, Briggs 
adds of the given second difference to ^ of the given first difference. 

By ad ding this value to the first logarithm given, the logarithm of the first 
arithmetic mean is obtained. The successive first differences are obtained in 
a similar manner; if a is the given first difference and h the second difference, 
then Briggs forms the successive first differences for the diminished interval 
by adding to the values 

— These differences are then added to 

the preceding logarithms as they are formed. 

In modem terms all this work is really equivalent to interpolation by 
means of the formula 


/(x + noj) =/(x) + na 4 ” ^ — b 


n (n — 1) (« - 2) ^ 

1.2.3 
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where a, 6, c, ... are the original first, second and tiiird diffaratoaa. If tflis 
second differences are constant 


/(a + nto) =/(o) + na + 6, 

where oj is the interval of the argument. 

To insert 9 arithmetic means we must give w the values •!, *2, ... *9 in 

succession. 

Let/(a) = A. The terms of the series of logarithms will then be: 


A 

A 

A ® ~ AV ^ 

a — 2% ^ 

A — -^(yj^b 

A + — -^b 

+ A® ~ 

.4 -f a 


Differences 

tV® ~ 

tV® “ 7^77^ 
A® “ 7^^ 
tV® ~ 7&7^ 

iV® ” ^ 

A® + 7^7^ 
1^® + 777^ 
T^® + 7^7^ 

iV® + 7m^ 
A® + 7^^ 


If the coefficients of b in the difference column are converted into fraotions 
with 1000 as denominator, this table will correspond with that of Bnggs’s 
method if we remember that 6, the second difference, is negative in the table 
of logarithms. How Briggs arrived at his rule we do not know. If the second 
differences are not quite equal but not too widely separated, Brig^ takra riie 
mean of the two at the beginning and the end of the range, within which he 
wishes to insert his means. In an example given the difference between these 
two differences (i.e. the third difference) is as big as 99; the calculations are 
carried out to 14 places. The results will not be always exact to the last decimal, 
but the discrepancy is generally smaU. The maximum discrepancy would 
at the beginning and end of the arithmetical means and have a value of about 
•8 of the unit of the last decimal for the second and eighth arithmetical mMo. 
The error involved in taking the arithmetical mean of the two second 
ences and neglecting the third difference is thus seen 

logarithm of the middle arithmetic mean will be given exactly. If the ttirt 
differences are less than 63, the maximum error involved in this method 
interpolation is less than J a unit in the last place 

Jiu Sd. of hf Jl. befwoo. »000 «>d 90,000. Tb. • 
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in finding the logarithms of the numbers at intervals of 5 from 2U,00(» on wara.>; 
these ar! found hj adding log5 to the logarithms of 4<X.L 4W2, etc It 
is then necessary to interpolate 4 arithmetic means between 20.0"U an< - 
20,005 and 20,010, etc., by means of differences. He shows he-w the 
interpolation may be carried out by considering differences up to the fifth, 
but in the filling up of the intermediate chiliads differences higher than the 
third are not necessary. A method for determining the cUfferences for tlie 

reduced interval from the differences of the original interv al is e.vplained, and 

this is satisfactory. This method applies to the quinquisection of the interval. 

19.0. Wingate, Edmund. Arithmetique Logarithmetique, ou La Construction 

& Usage des Tables Logaritlimetiques....Par Edmond ^\■mgatt^ 
Gentilhomme Anglois. In tenui, sed non tenuis ususve laborve. 
A Paris. Chez Melchior Mondiere demeurant en lisle du Palais, rue 
de Harlay, aux deux Viperes. 1625. (24^.) 

This work is a vest-pocket edition and contains the first table of Briggsian 
logarithms published in France. This is a rare book. The next year, 1626. this 
work was issued with a new title and the following additions: (1) Table con- 
tenant les differences des sinus. (2) Table contenant les differences des tan- 
gentes. (3) Quelques poincts a remerquer pour TinteUigence des Tables. The 
book was dedicated to the brother of the King of France, Gaston de France. 
A brief introduction deals with the definition, nature, construction and the 
use of logarithms. The chief interest of this work is, however, historical. 

[T. 1] Logarithms of numbers to 1000 to 7 decimal places with character¬ 
istics, with interscript differences: direct arrangement. 

19.1. Wingate, Edmund. Paris, 1626. See 19.0 above. 


20.0. Heniion, Denis. Traicte des Logarithmes, Par D. Henrion, Professeur 

es Mathematiques. A Paris, Chez TAutheur, demeurant en l isle du 
Palais, a rimage S. Michel. ilDC.XXVI. Auec priuilegeduRov. ) 

Henrion issued a work entitled: Memoires mathematiques recueillis, tt 
dresses en faveur de la noblesse frangoisse, Paris, 1612. A second edition ap¬ 
peared, Tom. I, 1623, Tom. n, 1627. Separate portions of Tom. ii were iude- 
pendently issued, although with the continuous pagination of the original 
work. The Traicte des Logarithmes and the Logocanon ov Regie proportionelle 
were such parts of the Memoires mathematiques'^. They have independent title- 
pages with the date 1626, although the total work, Tom. ii, is dated 1627. 
Henrion shows very little originality. He says in his preface that Gunter had 
sent him his Canon Trianguhrum; or Table of artificial Sines and Tangents. 


• See Preface to Traicte d. ^42. 
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W’ti, - '.ii work. Honnon says, was associated Briggs's first chiliad (see oar 17.1), 
aiid 'T ';.frr s pt'^soiitation suggested the plaa of ■working out another nine 
oh'd jd'. and he Lad already occ upied much time on it. when the other chiliads 

to n.ii- and thus relieved him of the heavy labour and spared him 
the ers t* t me wLich he would have had to spend on this calculation. 

' L-; I anon desLogarithmes " commences at page 369; the logarithms of the 
numoTis from 1 to 20.'.•'.'1 are exhibited to 10 decimal places with inteiscript 
dineicn'es. the arransemetit being direct. The characteristic is also given for 
every number, and it is to be noted that there is no sign separating the char- 

from the decimal mantissa. On each page we have three sets of two 
columns headed "Nob. ' ior "Nomb." according to space) and " Logarithmes" 
respeotivelv. with 30 numbers and their logarithms in each set. The table 
extends to 223 pages. 

20.1. Henrion. D. L<'g<xyinon or Begh proportioneJJe; j svr j Laquelle sont 

appliquees plusieurs lignes A figures. | diuisees selon diuerses pio- 
nonions i: mesures. j en faueur de ceux qui se delectent en la 
pra ctique des diuines Mathematiques. I Par D. Henrion, Math^ 
matkiea. A Paris. Imprime par L. Bourriquant pour 1 Autheur, | 
Et se vend ; Chez Samvel Thil^vst, au Palais, j en la Gallerie des 
Prisonniers. ! MDCXXVI. i Auec Priuilege du Boy. 

This is a description for the French of Gunters scales or rules, together 
with the lines Gunter added to them for logarithms, logarithmic tangents and 
sines, etc. Like Gunter s original work* it only deserves notice here in that it 
has these logarithmic scales, and in that its title might suggest a logarithmic 
canon. It contains no table of Ic^arithms. 


21 . 0 . 


“cker. Ezechiel de. A'ieu ire Tellonst. inhoudende de LogaritAmt voor 
de GhetoUf}- heginnende raw 1 tot ghemcecli tan Henrico Briggio 

P-..G-ssor >a« de Geometrie tot Oexfort. Mitsgaders De Tafel van 
H.o^ckmaten ende Raecklijnen door het ghebruyek van LoganthmL 
de Wortelziinde van KMX'.tXW deelem gemaeckt van Edm^d 
.kunte'o Professor van de Astronomie tot Londen. Welcke ghetallen 
ievorden zxjn van loanne Nepero Heer van Merchistoun: 
EniXtgebntvc daer van is met eenige Arithmetische, CT^me^he 
.nie -nhens'che Exempelen corteUck aenghewesen. Door ^ 

Deck-r. Rekenmeester. ende Lantmeter residerende ter Gonde. ler 

f.. lA.; .Sifter. tU <nd F<^ 

- ,* -i. at G>ndc.n. Frmxed by Willi^n “d "e to te ^ 

■3 .«d le '4 tew »nd »<xdctit title and table of conteoU but 


:v V ■ 


« -J -1 ‘ ^ 

Kv Fir-mi :r: 
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Goude. By Pieter Rammaseyn, Boeck-Verkooj>er corto i;ro.-n- 

endal, uit vergult ABC. 1626. Met Previlegie vo<.r tliion lar.^n. 

By publishing logarithmic tables in this volume De Decker .-hares the f.cnour 
with Henrion of being the first foreigner to issue a table of lirigtr-ian logantlim.-, 
and this work is the earliest publication on logarithms in the Dtitcli language. 
The privilege is made out to “Adriaen Vlack” and a short {.reface, .-iirncl by 
EzechieldeDecker,is dated “4September 1626.” De Decker rejjrint.s f 1..- c er-es, 
which appear after the preface in the Descriptio, but in a difFerent orcb.r. The 
(?incomplete) text,in Dutch, extending to p. 51, provides examples of the use of 
logarithms in arithmetical and trigonometrical problems. The table of loaariihnLs 
of numbers then follows with the title-page in Latin; Heitrici Tahuln 

LogarithmoTum, Pro Numeris Ab TJnitate, ad ll),fX)0. Goadae, P>tri 

Bammasenij. MDCXX\1. This canon exhibits the logarithms to H' .leciina! 
places with the characteristics of all numbers up to 10,fX>0. The arrangement 
is direct and the first differences are shown in a separate column. On each 
page there are two sets of three columns with 30 numbers in each .-et ami the 
table extends to 167 pages (not paged). At the bead of each set of columns the 
last number of the preceding set is printed; the differences are printed a.s in 
Gunter (17.1) on a level between the numbers to which theyapjdy. The table 
is beautifully set up in a fine, bold type. Gunter’s trigonometrical canon is 
then given; it will be described in my section on trigonometrical tables. 

Ezechiel de Decker has been rarely mentioned in bibliograj.hie.- of mathe 
matical works, and his name is seldom seen in catalogues of libraries. H(' 
certainly deserves a place, however, as will be seen from what we have .-aid 
at the commencement of this note. De Decker and his works seem to have fallen 
into oblivion, and this is probably due to the rarity of them. I know of thre. 
copies of this Nteuice Telkonst, one, in the library of the Royal Obsi-rvatorv 
at Greenwich, is described by Glaisher*. another is described bv I). BicreiH 
de Haanf, and the third, in the Graves Library at University Colh.'ge, Lnndon. 
which Glaisher was not able to find owing to the former absence of pn -s 
marks in the catalogue, now lies before me. 

21.1. [Anonymous, I.] Henricii Briggii Tabula LognrdhmoTum, Pt<< 

Ab Unitale ad 10,000. Goudae, Tvpis Petri Rammasenij. MDf .XXVI. 
( 80 .) Separate issue of the Tabula Logarkhmorum of 21.0. 

The logarithms of numbers to 10,000 are shown, and when thi.s tith- {.age 
and the table are compared with the corresponding parts of De Decker - n ..rk, 
it will be seen that there is no doubt whatever that they are identical and fa ken 
from the same setting of type. Asecond table, which gives the log .sim-.-, tangent.- 
and secants for every minute, is not the same as De Deckerks. The ,iaf. 'l.;2(; 

♦ PhiL Mag. voL niv, p. 292 (1872). 


t Ibid. vol. XLV. p. 373 
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of the T abnUi title-page cannot apply to this second table and the latter has no 
descriptive title of its own. Before 1626 the only logarithmic trigonometrical 
canon (Briggsian) wliich had appeared was that of Gunter, and that was the 
canon printed by De Decker. The trigonometrical canon in the work before me 
is not (Uuiter's and is more accurate ; it is almost certainly an abridgement of 
the trigonometrical table given by Vlacq iii hisArithmeticaLogarithmicaial62S 
or in his Trigonometria Artijicialis in 1633. De Morgan describes another 
version of the Nieuwe Telkonst of date 1626 and his remarks are interesting: 


" 1626. 'Tables des Logarithmes pour les nombres d’lm a 10,000composes 
par Henry Brigge. A Goude. Par Pierre Rammaseyn.’ The negligence of a 
bookbinder enables us to clear up some confusion in rather a singular manner. 
Sherwin states that he examined his table by one of Vlacq’s, in large octavo, 
printed at Gouda in 1626, of which table we find no other mention. The table 
before us corresponds in every respect except that there is no author s name, but 
no one except Vlacq can be mentioned who was in the least likely to have printed 
logarithms at Gouda in or about 1626. At one time we thought that this table was 
the original of the long series of small tables called after Vlacq; but this was 
a mistake, and the mistake was partly due to the following circumstances. This 
table (Gouda, 1626) having the title, when not cutaway, above described, and 
which we have also seen with a Dutch title and preface, is the table which is 
always bound up at the end of the Sciographia, or Art of Shadowes...hy T.* 
Wl ells] Esq. London, 1635, large octavo. That the book was intended to have 
these logarithms bound at the end is evident from every page of it. Now the fact 
stands Ts follows; A sufficient number of copies of the logarithms havmg been 
procured from abroad, the binder was directed to cancel the title-page of the 
loaarithms and to append them to the work. Accordingly most copies have no 
title to the logarithms, which look quite like part of the work. But m some 
copies the binder has not cancelled as required: we have obtamed two (smce 
our first articlef was written); and there is another in the library of the Roya 
s”iet" Z in all ttoee copies the title of the logarithms is cut haU-way up 
trirluife or scissors as a directiou to the biuder to cancel it. One of om copies 
has rile Dutch title-page to the table. • Benrici Briggti lafdvan 

.ame impression as before) has a different title-page and date namely The 
Cowritf in cfOyalling^.^M- T* "'eUs of Deptford, Esq- London, 16 . 

1 1 thise tables are printed from the setting-up for the Nieum Wionri 

n-h« I ^ described i^n -li.O; 

r Morti‘’,Tob:i;“rt“th: author o, the table of logarithmic 

■ GUisbei has alie»i.7 pohUeil <>“• A ”1' 

t See Fenny Cyclopaedia, vol. xsm, p. 496, 18L5. 
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trigonometrical functions, with date 1626, was \lacq, and Glaisher j^uggr::t- 
that the table used by Sherwin for comparison with his table was that v\ hi(?h i> 
to be found at the end of the Sdograpkia, This trigonometrical table, w.* 
have seen, could not have been published before 1628, and the date can only 
apply to the logarithms of numbers. Glaisher s explanation is probabl} tin* 
true one. The trigonometrical table has almost certainly no connection ith 
the first and was very likely printed in England. In the Graves Library copy 
the type is quite different from the fine, bold type of the Hrst table, and so th^" 
second table was certainly not printed at Gouda. Glaisher conclud**< that 
‘‘The (real) edition of 1626, with the French title-page, must either have con¬ 
tained logarithms of numbers alone—or if there was a logarithmic caijon, it 
must have been Gimter’s.’’ I may here point out that the trigonomotrica! 
canon given by De Decker has also Dutch and French titles. Rammaseyn 
doubtless issued his tables with a view to the French and English markets sls 
well as the Dutch. 


22.0. Decker, Ezechiel de. Eeerste Deel Van de Nieuwe Telkonst Inhondindt. 

VerscheydeManieren Van Rekenen, Waer door seer licht konnen rolbracht 

warden de Geoynetrische ende Arithmetische questien _ Gouda, P. 

Rammaseyn, 1626. (4®.) 

This work really appeared before 21.0, which was a preliminary attempt* to 

supply something of what was promised for the Tweede Deel. De Decker telJs 

us that Vlacq translated the Descrxptio and Rabdologia of Napier for him as 

he understood no Latin and that he later acquired Briggs's Arithrnetica Loga- 

rUhmica and Gunter’s Table. He determined to publish these in Dutch with 

the assistance of Vlacq and the volume with the above title is the first part. 

The second part, the "‘Groote Werck,” was to contain the Arilhrttrtica Logo- 

tiOimica of Briggs in Dutch for the benefit of calculators in Holland. This 

statement is incorrect for the logarithms of both the 'Sieuwe TeJkon-^t and 

Tweede Deel when set-up were issued separately with Dutch, Latin or French 

title-pages, or sold in bulk to be bound up with books on trigonometrv, etc., 

published in other languages. It was a great commercial speculation, designed 

to anticipate the completion of Briggs’s great work, and replace what had already 

appeared by a handier form, carried to enough decimal places for the majority 
of computations. 

The prefatory matter of this book is difficult of interpretation. There 
IS a wordy dedication to the members of the States-General and the bun^o- 
masters and counseUors of the town of Gouda. This adequately appraile.s 
the services of Napier in simplifying computing, and emphasises the usefulness 
to trade of translating the works of Napier. This dedication is signeil by 

• See Preface to the Xieutct TdkonjH 121.01, 
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.y.i 

“’t welck met sonderlinghe grooten arbeyt heeft nioeteii gh^-johi-dr ti, 
ende na dien ick door myne daeghelycksche occupatieu in niyn umpt inyn 
toe niet koude begeven, om een korte expeditie daer van te niaken. .‘oo my 
sonderlinghe wel te passe ghekomen de assistentie ende vlyrigvu yv-r \ an dvu 
Constlievenden Adriaen Vlack, die het meestendeel der s..h-mdie m-r iihvsta- 
dighe neerstickeyt bearbeyt ende tot een ghewenste eynde giiebracht hcvft. 

From this passage it is again clear that the original idea of raidim.' Briggs s 
preserves was De Decker's, but he being a busy land-surveyor, employ' d \ lacq 
to assist him, and that as a result Vlacq did the "meesteudeel. b'.sr elearly 

not all the work. 

The existence of De Decker's Ticeede Deel has been denied by I'e .Morgan. 
Glaisher and Bierens de Haan, all of whom sive information with regard to 
De Decker*. Cantor, Cajori, and practically all writers on logarithm tabl»rs 
say that the Ticeede Deel never appeared. A roctijAete copy of tlu' b.^ok — 
possibly a unicum, was discovered by Dr M, van Haaften m the librar}' of the 
Life Assurance Society ''Utrecht*' at Utrecht in 1920, which had pure hast^d thr 
volume in 1918, neither the Society, nor the bookseller, recognising its iiJi[K:frt- 
ance. Dr van Haaften has described in a series of papers this and other books 
of De Deckerf. Owing to the courtesy of the Society tifteen full sLzt* reproduc¬ 
tions of pages of the Ticeede Deel were sent to the Biometric Laboratory, bruin 
which the title-page and foreword have been reduced and engraved for this 
work. The remaining thirteen pages prove conclusively: (i) that De Morgan 
himself had handled the greater part of the Ticeede Deel ! For the breaks m the 
rules, defective type and so forth show that the Tafel der L>]or\th iff ( I’f^yr de 
GAetaflcH run 1 a/100,000, presented by De Morgan in Isbl to the Universitv 
College Library, is the Ticeede Deel without title-page or prefatorv matter, 
(ii) that Vlacq’s Table of 1628 is not an independent work, but is from ih<. 
same type-setting as De Decker's Ticeede Deel. Dutch, Latin. French or English 
ro a in titles or sub-titles are of no significance. Ihere was onlv one actual 
setting-up and printing, and this was due to the initiative of De Decker, even 
if he did little and Macq most of the actual computing. The issues with other 
titles, attached or unattached to other works, were merelv commercial means 
of gaining markets for a costly enterprise. It is true that the ' privilege ' tor 
ten years was actually granted to Vlacq, but this was probably a method of 
paying him for his assistance, and does not excuse him from never making a 
reference to De Decker in his own issues, while De Decker gives due credit to 

• See PhU. Mag. toI. .vuv, pp. 292, 5<JO ,lS72i aud rol. slt, p. 373 ■ 1S73 

t De VarzeitTingtbodt, 39* Jwgang.pp. 3S3-38<>, 40^10, 192...,and 4 .r .J wr in - ri> 'i- 
31^,192^^0 .V.e«r .4rcA.V roor ITwlTinde, 1925. pp. 49-.>4 ( -Ce n e^t pa^ VlA en'lu'-’ 
nuus Decker en 1627, qai a publie le premier une Table de Lo,anthme. eterrduc 

oornpik^”). _ - Cl 
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Ylaeq. Iq describing Ylacq's Table in 24.0 we shall be also describing De 
Decker's, and the single description will suffice. 

Before we leave the Tiveede Deel it is, perhaps, reasonable to ask whether 
De Decker, Ylacq and Rammaseyn were justified in their enterprise. Briggs 
puts his side of the case quite clearly in his address to the reader: 

Ita vt si quis fuerit, qui illam inter Yicesimam et Nonagesimam Chiliadem 
lacunam expletam cupiat, et in harum calculo operaepretium se facturam 
arbitretur, si me certiorem facere dignatus fuerit: ego illi ostendam quam 
Chiliadem commode aggredi poterit, ne irrito conatu incidat in eandem illam 
quam alius aliquis absoluendam suscepit. Chartam etiam, quam paratam in 
hunc finem et in areolas linneis rectis distinctam habeo, ei mittendam curabo. 
Et vbi totum illiid spatium inter] ectum impletum fuerit, dabo operam vt, si 
commode fieri potent, mtegrum opus denuo imprimatur. 


Briggs had clearly in mind the completion of his table to 14 decimals and 

the publication of the complete ■work by himself. 

Again it might be thought that De Decker and Vlacq having supplied 

70,000 logarithms had done more work than Briggs who had only provided 
30,000. The contrary is the case. In the first place their results are to 10 deci¬ 
mals not 14, and further those of us who have worked in the Biometric Labora¬ 
tory with Bricras s Tables have never found the least difficulty in reducing 
problems to the chiliads provided by Briggs, i.e. no actual computing of 
logarithms afresh was really needed to fill in the lacuna. Or, we “^7 look at 
The matter from another aspect. There are 6451 primes between 20 000 and 
90 000 • all those between 22,500 and 50,000 could be foimd by s^tractmg 
th; logs of 3 or 4 from the logs, m Briggs’s last ten chiliads. This leaves 3593 
prlle numbers, and all the remaining 66,407 numbers could erther be reduced 

to tlie.e prim recorded. These 3593 prime numbers 

Z'I’be reduced to Briggs’s first 20 chiliads or his last 10 chiliads, and them 

carues found bp 

tneir i faKlp in less than six montiis of lull woik • 

""“rZft'S uant of straightforwardness in the D* Decte-fla^, 

::'"r 4 V::/:.“".; That .he whme proceeding much auncped 

Briggs's friends was only to be expected. 

1 u unrl T)e Decker had a list of primes, but that if they 

for thet^e prunes. 
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23.0. Dansie, John. A Mathematicall Manuel: wherein is handled Arithmeticke. 

Planimetry, Stereom^ry and the Embatteling of Armies. London, 

R. Cartwright. 1627. 

Napier’sis freely translated into English, and a table of Briggsian 
logarithms of numbers 1 to 1000 to 5 decimal places with characteristics is 
given. This work is mentioned solely because it is the first .o-decimal Briggsian 

logarithm table. 

24.0. Vlacq, Adrian. Arithmetica Logarithmica, sive Logarithmorum Chiliades 

Centum^ Pro Numeris naturali sene crescentihiis ah L nitate ad 10(),00(L 
Una Cum Canane Iriangulorum, Sen Tabida ArtificiaUnm Sinuum, 
Tangeniium & Secantium^ Ad Padixim 10,00000,00000, d: ad singula 
ScTupula Prinia Quadtantis, Quihus is ovum Traditur Compendium, 
Quo Nullum nec admirabilius, nec utilius solvendx pleraque Prohlernaia 
Arithmetica & Geometrica. Hos Numeros Primus Invenit CJanssimus 
Vir lohannes Neperus Bqto Merchistonij * eos au.tem ex ejusaem sen- 
tentid mutavit, eorumque ortum & usum illustravit Henricus Briggius, 
in celeherriynd Academia Oxoniensi Geometriae Professor Savdianus, 
Editio Secunda aucta per Adrianum Vlacq Goudanum. Deus i\obis 
Usuram Vitae Dedit et Ingenii^ Tanquam Pecuniae, Nulla Praestituta 
Die, Goudae, Excudebat Petrus Rammasenius, MDCXXVIII. Cum 
Privilegio Illust. Ord. Generalium. (Folio.) 


This title-page is printed partly in red and partly in black type, and it is 

to be noted that Vlacq describes the work as a second edition of Briggs's 

Arithmetica Logarithmica, In the preface to the reader Vlacq says that the 

work of Briggs came into his hands about two years before (that is, in 1626), 

^nd as it was unknown to the mathematicians of his country he resolved to 

% 

calculate the logarithms, which Briggs had omitted, to 10 decimal places instead 
of 14. Although he knew that Briggs was engaged on the work of filling up 
the gap, he decided to carry out his resolve, as he considered that much time 
would be necessary for Briggs’s calculations to 14 decimal places*. As Vlacq 
had calculated the logarithms of the numbers from 20,00O to 90,0(Kj and the 
logarithmic sines, tangents and secants for every minute to 10 decimals, he 
appears modest when he describes his volume as a second edition of Briggs’s 
work. But one has to remember that \ lacq had rushed into Briggs s domain, and 
it was a relatively easy task to complete Briggs’s table to ten figures from the 
portions Briggs had done for fourteen. Briggs’s dedication and preface are 
not reproduced here, but the text on the theory, construction and application 

given. A few chapters are omitted, notably 

w 


• See remarks under Norwood (27,0i. 
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those ginng the insertion of logarithms of arithmetical means by differences. 
The reasons for the omission of the preface and the chapter on differences are 
fairly obvious; they would have given away Vlacq’s conduct and weakened 
De Deckers statement as to the ^‘sonderlinghe grooten arbeyt/’ This text 
extends to 79 pages. The “Tabula inventioni Logarithmorum inserviens’^ 
appears on page 25 but to 11 decimal places only. 

At the end of the explanatory matter there follows a page containing the 
descriptive title of the table of logarithms, and of two copies before me, one has 
this title in Latin and the other in Dutch: 

ChUiades Centum Logarithmorum Pro ^umeris Ab Unitaie ad 100,000. 

Tafel der Logarithm voor de Ghetallen van 1 aftot 100,000. 

In both copies, however, the descriptive title of the trigonometrical table 
is in Latin. The Dutch title is of course that of the original Ttveede Deel of 
De Decker. The table exhibits the logarithms to 10 decimals with the character- 
istics of all numbers to 100,000 with first differences. The arrangement is the 
same as in De Decker’s work. This table has formed the basis of nearly all the 
logarithmic tables of numbers published since that time, and when the errors 
have been corrected it is still a very convenient table of 10-figure logarithms , 
especiallv if the computer supplies it with a marginal index. One hundred and 
fifty numbers are showm on each page in three sets of columns. A page of 
errata. 12() including errors in the differences, is given after the preface and 

many of the errors are due to the printer. 

At the end of the Trigonometria Artificialis Vlacq supplies another hst of 

errata up to 2t».000 which is almost identical with the one above mentioned. 
Three more errors below 20,000, viz. at 6197, 9182 and 9429, and a few more 
errors in the differences are noted. These errors apply also to the Anthmeiim 
Logarithnuca. Vega in the Thesaurus, 1794, notes a few of Vlacq’s errors on 
i>. XXX and Sherwin also does so. The most extensive list of ^ 

bv Lefort in AnnaJes de VObservatoire de Pans, t. iv, pp. [148H1 ]• ® ^ 

detected these errors hr comparing ^dacq’s table with the peat 
r.i6)es d'l CaJ'isl^e. and his list is supplementary to that of Vlacq. Th 
list* are almost eihaustice, but Glaisherf has pointed out » „ 

an article ■ On Errors m Vlacqs Table of Ten-Figuie of N^bera 

It is almost certain that all the errors have been noted by Vlacq, and 

Giaishcr, .ttang: gives a Us, of 42 errors in 4nac,’s table between 20.000 

3(»,t.00 with the correct values to 15 decimals^ ^acfhimseU was published 
In the same vcar a French translation by Vlacq himseu was p 


with the title: 

u I 1 hv PpWs 10-fiffure toble published in 1922 (199.3). 

• It has now replaced by 8 ^ ^ 

+ Sion. Sot., Roy. Ast. Soc. May 1872, pp. 25i»-262. J Proc. ICoy. 


376. 



57 


BEIGGSIAN LOGARITHMS 

Arithmetique Logarithmique.... [The Latin of the title given above is trans¬ 
lated into P^ch.]... “La Description est tradmte du Latin en 
Premiere Table augmentee & la seconde composee par Adrian Macq. A b 

Chez Pierre Rammasein. 1628.” 

This is the Arithmetica Logarithmica in French and the tables are as in e 


Latin edition. i i 

It is rather remarkable that Vlacq makes no mention of De Decker, whom 

he assisted two years before. For a detailed consideration of this omission, 

written, however, in ignorance of the Tweede Deel, see Bierens de Ha an and 

Glaisher (Phil. Mag. vol. xiv, pp. 374, 376-8.) 

25.0. Faulhaber, Johann. Ingenimrs-Schul Erster Theyl: Dannnen dnrch den 

Canonem Logarithmicum all Plantsche Tr'iangel...zu solnren, geldhrt 
vfird.... Au6 Adriano Vlacq, Henrico Briggio, Nepero, Pitisco, 
Berneckhero und andern hochberiihmten Authorn ^ezo^en. 
Franckfurt am Mayn, Nicolai 1630. (Small 8®.) 

This tract, which extends to 170 pages with a short appendix, deals with 
the calculation and the application of logarithms. On pp. 40-42 the Radix 
table for calculating logarithms to 11 decimal places is given. This is Briggs’s 
table cut down to 11 decimals and it exhibits the logarithms of numbers 

1 (1) 9, M (0-1) 1-9, 1-01 (0-01) 1-09 ... 1- (0)8 1 (0- (0)8 1) 1- (0)8 9. 

[I.e. 1 (1) 9 and 1 + (•1)’’ x n, n = 1 (1) 9 and r = 1 (1) 9.] 

In the volume before mef two other tracts are bound together with the 
Ingenieurs-Schul, and although there is no name on the title-page there is little 
doubt that Faulhaber is the editor of the Tables. One of these is a logarithmic 


trigonometrical canon, and it will be noticed in its proper place. The last of the 
three works is; 


1631. Zehentausent Logarithmi, Der Absolut oder ledigen Zahlen von 1 biB 
auff 10,000. Nach Herm Johannis Neperi Baronis Merchisienvi Arth und 
Invention, welche Heinricus Briggim illustriert und Adrianus Vlacq augiert 
gerichtet. Gedmckt zu Augspurg durch Andream Aperger auf unser lieben 
Frauen Thor. Anno 1631. 


Logarithms of numbers 1 to 10,000 to 7 decimal places with characteristics 
are exhibited in three sets of columns per page with 99 numbers on each 
page. A list of errata is given on the last page. 

In this volume at the end of the trigonometrical canon there are lists of 
errata, including an additional list of errors in the “Erster Theil,” a list of 
errors in the Appendix, three more errors in the logarithms of numbers, not 


• See referenoe cited in foot>note f, p. 64. 
t From the GraTea Libiaiy, Univenity Gbllege, London. 
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loi^arithmic tables. 


of errors in the trigono- 
three works were only 

«r 

ied to accompany the 


■Jt' j , \ lacq t- A. Miller. G. D>^aTithn>icaU Ar\(hmetile,OTTatiei of Logarithmes 
/•'■r AbsoJ’ite X umbers from an unit to ICO.CiCiO; as also for Sines, Tan- 
gentes and Secantesfor every Minute of a Quadrant: irith a plaine descrip¬ 
tion of their use in Arithmetike, Geometrie, Geographic, Astronomic, 
Xai'igation etc. These Xumbers urere first invented hy the mostexc^lent 
John Xapier Baron of Merchiston, and the same were transformed and 
the foundation and use of them illustrated with his approbation by Henry 
Briggs. Str Henry Savile Professor of Geometrie in the Unirersitie of 
Oxford. The uses whereof were irnften in Latin hy the Author himsedf 
and since his death published in English by diverse of his friends according 
to his mind, for the benefit of such as und^stand not the Latin tongue. 
Deus nobi? usuram vitae dedit, et ingenii, tanquam pecuniae, nulla 
praestituta die. London. Printed by George ^Uler. 1631. (Folio.) 

T'ne lugarithimc tables contained in this volume are exactly the same as those 
in Macq's Anthmefica Logarithmica. In the British Museum copy the table of 
locarithms of numbers ha.^ no descriptive title, while the trigonometrical 
table has a Latin title as in Macq. This work has often been referred to as a 
reprint, but I think this is unlikely. The tables are from the same setting of type 
as Maoq's and the introductory matter gives the explanation and uses of the 
tables. The latter is not a close translation of Macq or Briggs and it extends to 
•‘4 paees onlv: the nature and properties of logarithms are given along with 
examples of their use and application. Some of the examples are the same as 
in Vlaco. but there is no discussion on the construction of the tables. M ilson, in 
the Hist r i ofXa vfiation prefixed to the second and later editions of Robertson a 
work on Xax-isation* (1764, etc. I, says that some copies of Ylacq’s tables of 
16-j- were published at London after purchase with an English expiration 
in 1631. The tact that the descriptive title of the trigonometrical table is m 
I arin would be e.xnlained in this way. It is remarkable. bowevCT, th^ there is 
n^ nwnri .n of Vlacq on the title-page: there certainly ought to Wnsome 

ref. r.r. e t- him. The omission may be accounted for by 

of Bri_o- s fn^n.G were annoyed with Macq. because he had published his 

4 L^s,arithmica without consulting Bnggs. 

V , , r bm .hs table, ate from tie same as t^ of 

De De ker Ua ,l,e .ante ertata-l,,. -ill,office fo, bo.l set, of table. 1 ha-e 

,1. R,,Wt#.:‘n. iid ediuaii. 1T64. G>ndon. 
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already pointed out where the lists of errata in Macq 

The main table is preceded by “A Table of Latitudes This npe ot table i.. 
generally described as a table of “ Meridional Parts/’ but m Yf V^'verv 

minSe to 88“ to 3 decimal places of a degree, e.g. 30'- ol.4. The mendiouc 

parts are usually shown in terms of minutes. , ,. , , 

In his Report, Glaisher savs that George Miller also published .'.ome copie? 

of the originaUntA/wetica I^arithmica of 1624, with the same title-page and 

introduction as were prefixed to the copies of Macq of 1628. This has led to 

some confusion, for, although the title-page correctly describes the contents 

of Vlacq, it is inappropriate when applied to Briggs’s table. As Macq s name 

is not given on the title-page, the work is ascribed to Briggs or ^ apier in the 

catalogues of many libraries. 

27.0. Norwood, Eichard. Trigonometrie, or, the Doctrine of Triangles: Dn ided 

into tteo Bookes. The first shewing the Mensuration of Right lined Tri¬ 
angles: The second of Sphericall:.... Both performed hg that late and 
excellent invention of Logarithms.... London, William Jone?. 1 bo 1. (4°. I 

[T. 1] Logarithmic tables are given at the end of the text. " Ten Chiliades 
or. The Logarithms of Absolute Numbers from a unite to lOtXNV’ is the title 
of the first table. The logarithms of all integers to 10,C»(i0 are exhibited to 7 
decimal places with the characteristics. The arrangement is direct and 14i i 
numbers, with their logarithms, are given on each page in four sets of columns. 
There are a few last figure errors, generally of 1 unit; a page of errata is given 
at the commencement of the table. The source of this table is not mentioned, 
but it is probably taken from Briggs or Macq, It would appear that Norwood 
was not at all pleased with what Macq had done, and I think Norwood does 
Macq no injustice*. Macq knew that Briggs was engaged on his great work 
on a subject, which he had really made his own, and by proceeding to do the 
work to 10 figures instead of 14 before Briggs could complete his table. Maeq 


* In an advertisement to the reader, at the end of the TrigonemuirU, Norwood says; 
“Now whereas I have here,...cited Mr. Briggs’s Arithmf.tica Logorithtnica you are to underst.ind 
not the book put forth about a month since in English, as a translation of his, and with the 
same title; being nothing like his, nor worthy his name; but the book which he himself pat forth with 
this title in Latin, being printed at London, 1624. And here I ha've just occaaion to bliine these 
men not only towards myself but likewise to wards Mr. Briggs, both in the matter before mentioned, 
and in printing a second Edition of hk Arithmetica Logarithmica in Latin whilst he lived, against 
his mind and liking; and brought them over to sell when the first were unsold; so frustratini: 
tiiose additions which Mr. Briggs intended in his second edition, and moreover leaving out some 
things, that were in the first edition, of special moment. A practice of very ill consequence and 
tending to the great discouragement of such as take pains in this kind/’ It is evident that Non* (xxi 
and Briggs himself did not approve of the proceedings of Vlacq and ililier. 
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(.'OHiniittfil H ijravp frim«? si-ionce as wt*!! as Briggs Hr dwierrrd all 

tl, e ^ eiisure of N (ir\v(to(l and more. 

.I I riif'i'iiinrlnt pasHed through several editions, and 1 have 

a copv ot the tables without the text, under the title “A Triangular Caooo 
Logarithtniral. Or. A Table of Artiheial Sines. Tangents, and the f'omple- 
ineni> .Antlimetical of Sint > supplying the use of Secants.” This is the title of 
the trigonometrical canou in the Tn>^ot>onietrte. No date apjiears on this title- 
page in the copy I have seen. Editions of the Trigonometrit First, 1631; 
■second. 1041; third. 1050; .seventh, 1678. 

‘28.0. Cavalieri, Francis Bonaventura. Directmium Generale Vranontetricvm 

I)} quo Tngnnometnae Loganthtnicne Fundaments, ac Beguhie denum- 
strantur. Astronomicaeq; suppulationes ad solam fere t'ulgarem Adddio- 
nern rerfuc!Oit!/r.... AuthoreFr. BonaventuraCavalierioMediolanensi.... 
Bononiae. (Bologna), Typis Nicolai Tebaldini. MDCXXXII. (4®.) 

In the library of the Royal Society I have seen'the tables bound up with 
some tracts of other authors. The tables are preceded by their own title- 
page.? without place or date; ‘ Tabida Trigonometrica Logarithmica...” and 
"Tabula Arithmetica Logarithmica.” The tables are the same as in the above 
work and I doubt if they are separate publications. De Morgan mentions the 
■‘Tabula Trigonometrica” as if it were a separate publication, but he can give 
no date. If they were published separately the date is probably 1632. 

In this work there appeared the first logarithmic tables published in Italy, 
both of logarithms of numbers and of trigonometrical functions. The titles and 
text are in Latin. After 330 pages of matter on trigonometry and the 
application of logarithms to trigonometrical problems the tables are given, the 

logarithms of numbers being given in the second table. 

[T. 2] “ Tabula Arithmetica Logarithmica Decern Numerorum Chiliades 

Ab Unitate Ad 10000. Continue’ Procedentium,....” 

The logarithms of numbers to 10,000 are exhibited to 7 decimal places with 

the characteristics. De Morgan says that the logarithms are to 8 fi^es, but 
this mistake is due to the fact that no sign separates the characteristic fr^ 
the mantissa. A condensation of the arrangement of the table is here attemp , 
in the left marginal column under the heading “Num.” the numbers 0 to 19 

appear, while successive multiples of 20 head the other six columns of each page. 

The tabular results are given in fuU to 1320, and then the first 2 or 3 decimals 
are given at the top of the column only, except where a change m the fmsJ 
leading figure occurs, when the logarithm is given in full. Thus to og 
we fix on the column headed 220 and take out the loganthm t^e row 
Interscript differences are shown. In a row above that contaimng the multiples 
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D1 


of 20 the equivalent in degrees, minntes and seMnds of 

somce of the table is the AMmdica iogordini.m of 

table is extremely accurate to the last figure and a short errata-h.t u ^ 

at the end of the volume. 

29 0. Morin, J. B. Trigonometriae Canonicae Libri Ires . Adixpg.O.tr Jih.r 

quartus, pro calculi Tabidislogarithmorum ; earum scilicet coiMdwne... 

Libert- Paris, 1633. (4®.) 

[T. 1] Logarithms of numbers to ICkX) direct, to 7 decimals with tiie 
characteristics, and interscript differences. There is no indicatory sign between 
the characteristic and the mantissa. 


30.0. 


ae, Nathaniel. Tabuhe Logarithmicae, or Tiro Tables oj Loganthiht^: 

con/a numbers from 1 to bAMMH'; C o/- 

tracted into this portabU Yolume by yatkaniel Br^,...rnto 

annexedtheir admirable use.,,Jo\Ydm:V^ing^te.Gent, London. Idoo 


(80.) 

[T. 1] Logarithms of numbers to 100,000 to 7 decimals Trith characteristics, 
unseparated from the mantissae. The tabular results are taken from Macq s 
10-figure table by cutting off the last 3 figures without increasing the seventh 
decimal when these last 3 figures are greater than 500, The table i^ thus not 
correct to the last figure; the error may be as much as 1 unit of the i th decimal. 
In his arrangement Koe goes a long way towards the compression of the 
logarithmic table. In the left and right marginal columns respectively the 
numbers I to 50, and 51 to 100 appear. At the top of the columns in the body 

of the table successive multiples of 50 are given: viz. 0. 50. \W. 150. If 

the number of which the logarithm is required has its final digits < 50, then 
the column to be used is one which is headed by an even multiple c»f 5ce If 
the final digits are > 50 the right marginal column and a column headed by 
an odd multiple of 50 are used in conjunction. The tabular results have also 
been compressed; the three leading figures, including the characteristic i later 
in the table four), are exhibited once for each column at the top. Unfortunately 
there is no sign to indicate where the last leading figure changes in the course 
of a column, and great care would be necessary in taking out logarithms. Lines 
are ruled between columns and after fifth rows: the type is good but rather 
small. After the argument has reached 10,000 the first difference correspond¬ 
ing to the first entry in each column is exhibited at the foot of the column. 
This volume of Roe’s contains the first complete 7-figure logarithmic table of 
numbers and trigonometrical functions. 
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31.^ Adnan. A.fiiJic%oU^: sivt Hognus Omon Tfi* 

•:if>^uhyruh^ D:»ff*inthfmajs. nd lCC»Xw>/C>000,<t adienaScrup^ 

S*y. i f d'i. \ib Adnano VI^icco Goudono Cons(ructu$. Cui occocfaml 

BnQ*ju Gt^ym^inae ProfessorU in Academia Omnien^i P.M. 

L r >; 7 dts D*^o n th r*tont m V i pro ii umem naturali serie cre^ceniibas 
•lb UQ^iorupn ope Triangula Plana dr Sphaertca, inter 
Uhl A o*'! e Geomelrici^/undomentis petiia^ sold 

Addithyne. Subtractione, dr Bipjrdtiopte, exguisitissime dimetiantur. 
THere follows a quotation of six lines from Keplers Farmonie. lib, iv, 
cap, vn. p. 16^5.] Goudae, Excudebat Petrus Rammasenius. Anno 
M.DC.XXXIII. Cum Previlegio. (Folio.) 

The treatise of 32 pages on plane and spherical triangles is preceded by a 
de^iieation and the ‘Prefatio ad Lectorem.*' The chief table is the trigono- 
merrieal one. but the volume also contains a table of logarithms of numbers. 

.^T, 2] ' H. Brissii Tabula sive ChiHades Tiginti Logarithmorum pro 
niimeris narorali serie crescentibus ab Unitate ad 2fJX*0/’ 

Logarithms of numbers to to 10 decimal places with characteristic: 

hrst liderences are siveiL The arrangement is direct, 15(» numbers on each 
r a^e in three sets of three columns. The columns are headed *‘Xu. ’ (number), 
Lojarithmi ' dogarithm;. and ’Difier.” (difference), and lines are ruled after 
TV tifth row. Above each set of columns the number of the chiliad is shown. 
The table is beautiful!v printed. An errata-lkt is given on the last page of the 
vc lome. The table is that of Briggs reduced to 10 decimal places and should 

l>r substantiallv correct. 


^ i 


JcoeJuiU 

iiadi'Stineiaf, 


M ',4 ---- ^ ^ ^ w 

><? Supiriori S^ctiotie Sinus, Tangenies, & Secanies, hisque singulis 
C'S'U-.iier-iks Lyjarithmi. ad Quadrantis gradus <t horum Scnip. prima; 
Inferiors v^rd numeH Tulgares ab unitate ad 18,910 naturali serie 
a.Lcendei tii. singutosque h>js concomitantis Lcgarithmt exhibeantur,... 
Tvrh? Heinrici ^ emeri. 1634. (4®.) 

-ae end of the ni^onomemcal treatise there are logarithmic and trigono- 
nte^ricdl tables. On the lower half of each page the logarithms of numbers ^ 
eihititei directlv to 18.910 to d decimal places with the characte^c. . o 
m.Uo«.:.rv skt if sio<™ the oharaeteiisdc and mnno^. T b . 

tab!* ;.« uF«s the icnet pan of 184 pages, and appean to be the tot 6-figtue 

lo^hranrhui table. 

33 .. ..eUibranJ. Henrv. J« iaatiMion rripoiwinetnn^. Lontk^l^- 

^ r __ lfU2. Corrected and enlarged. 8®.) 
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.2SsrTS^“=' ssr;,:=:! 

when I am considering logarithmic trigonometrical table.. 

34.0. Wrellsl, J. Sciographia, Or The Art of Shadom; Plnudg de>no^>>trotu>g. 

(yut of the sphere, how to project both great s>,>aU arc.es, »poc a,,;/ 

pJewhatsoever:....An performed bg the Doctr>ce <; 

for ease, and delight sake by help of the late on-ected a,A ^orU dy 
admired Numbers, called by the first Inventor Logarithms. Luii-lon. 

Thomas Harper, 1635. (8®.) 

The tables, which are identical with those in ••1626, Briggii Tabula." are 
bound up with the text on “Dialling.” In the copy in the (irave.-^ Libr.uy it 
is easily seen that the original title-page of the tables has been cut a>. >.m- 
remarks under 21.1. A preface “To the Lover of the Mathematuiiu- 

written by Henry Gellibrand. 

34 1 Gunter, Edmund. The Description and vse of the Sector Crosse-staffe d- 

other 'Instruments. With a Canon of Artificiall Sines A Tangents U, 
a Radius of 10000,0000 Partes A the vse thereof in Astronumie. ^a> r- 
gation A Dialing. The 2“'. Edicion much Inlarged by the Authm through 
the whole worke in his life Time.... London, Printed by W,-J. 1636. 

This work is the second edition of Gunter 17.1, and the title of the table of 
the logarithms of numbers and the introductory words to the reader are the 

same as in 17.1. 

[T. 2] Logarithms of numbers up to 1000 to 8 decimals with characteristic^, 
first differences being given from the number 100, The table occupies 11.j page>. 

Several editions of Gunters works were published with the titlt^-page: Th^ 
WOf Tees of Edmund Gurtter Containing the Description of the Sector L ro.<’s~Stoff.. . 
Slight variations occur in the title-page but these are of little importance. The 
third edition, 1653, (Foster) contains [T. 2] as it appeared in 1636. In the 
fourth edition, 1662, (Bond) the table is extended to 10,000 with the logarithm.^ 
to 7 decimals. The fifth and sixth editions of 1673 and 1680 also contain this 
extended table. These editions include Gimter's Canon Tnangidonnn, which 
is his most important contribution to logarithmic tables. 


35.0. \lacq, A. Tabulae Sinuum, Tangentium, et Secantium. ft Dxpinthtfti 

Sinuum, Tangentium et Numerorum, ah unitate ad 10,OU<->. Gouda. 
1636. ( 80 .) 

Montucla* says that this work is the first of many editions, French, Dutch 
and German, on the title-page of which the name of Vlacq appears, and gives 

• Hisioire des Math^matigues^ t. n, p. 28 (Paris, 179^-1802). 
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1636 as the date*, while Dechales gives Gouda 1636. I have not met with this 
particular edition, but I have seen a few of the later editions. The tables are 
to 7 decimal places and were obtained by cutting the larger tables of Vlaoq 
down to that number of places. They are similar to the tables of “Gellibrand, 
1635,'’ so that, as we shall see later in the trigonometrical section, Gellibrand 
was really the originator of this type of small table and Vlacq copied it. 

I have seen various editions and have obtained references to others from 
Bierens deHaanf: Leydenl651,1670; The Hague 1661,1665; Amsterdam 1673, 
1681, 1683, 1689,1742, 1784: Frankfurt and Leipzig 1726, 1757; Leipzig 1768. 

The editions of 1681, 1683, 1689 published at Amsterdam have Latin, 
French and German titles respectively. The Latin title is as given above. The 
French title is: Tables des Sinus, Tangentes, Secantes et de Logarithmes pour 
les Sinus et Tangentes..., and the German title commences with TabeUen der 
Sinus.... These editions have the same introduction, in Latin, French and 
German respectively. De Morgan says that the first and second are different 
prints and that the 1683 edition which passes for the most accurate according 
to Ozanam (1697) is in a beautifully legible bold type, large for so small a book. 
Glaisher describes the Frankfurt and Leipzig edition of 1757, which was cor¬ 
rected by Hentschen by comparing it with the editions of 1651, 1665, 1673. 


36.0. Wells, J. The Compleat Art of Dyalling by J. Wells of Deptfort, Esq. 

London. 1637. (8®.) 

This work is really the same impression as the Sciographia, 34.0, with a 
new title-page and date. The tables at the end are also the same. 


37.0. CavaJieri, Francis Bonaventura. Trigonotnetria Plana, et Sphaerica, 

Linearis et Logarithmica cum canons duplici trigonometrico et ehihade 
numerorum absolutorum ah 1 usque ad 1000, eorumque logarithmis ac 
differentiis. Bologna, 1643. (4®.) 

The main table in this work is the trigonometrical one, but at the end of 
this table the logarithms of numbers up to 1000 are exhibited to 7 decimals 
with characteristic and interscript first differences. Cavalieri’s tables seem 

to be accurate. 


38.0. Norwood, Richard. Norwood's Epitomy: being the Application of the 

Doctrine of Triangles in certain Problems concerning the Use of the 
Plain Sea Chart and Mercator's Chart. Hurlock. London. 1667. (8®.) 

After the "Epitomy ’ on navigation there follows “A Triangular Canon 
Logarithmical ’ with separate title-page, London, 1667. 


♦ Cur^s seu Mundus Mathemaiicu^y vol. i, p. 22 (1690). , j • 

t “ letd over Logarithmentafek,” Medededingen der Kontnklijke Akademie 

(Amsterdam, 1862). 


van WeUnechappen 
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T.l. 7-dedinJ logaritlum of 1 ( 1 ) 1000 wi^ chmctemtica 

la « l.tei ediHoa of the Efitomy (1696) thi. table is eiteoded to -i««^ 
T. 1 is » part of T. 1 of Norwood (27.0). This work passed through several 

editions. 

39.0. Wing, Vincent. Harmonicon Coeieste, or the Celestial HarniOh;/ oj the 

Visible World. London. Robert Lejbourn. 1651. (4°.) 

There are many astronomical tables in this volume and three purel\ 
mathematical tables. 

T. 3, pp. 290-309. Logarithms up to 10,000 directly to 6 decimal places. 
No difi^nces given. The last digit is at the top of each column « • to 0) and 
numbers 1 to 1000 appear in the left-hand column. 

40.0, Vlacq, A, Tabulae Sinuum,... Lugdini Batavorum (Levden). 1051. 

See Vlacq (35.0). 

41.0. Newton, John. Tabulae Maiheniaticae: or, Tables of the Natural Sihes, 

Tangents and Secants, and the Logarithms of the Sines and Tangents to 
every degree and hundredth par# of a degree in the Quadrant, London. 
R. & W. Leyboum. 1654. (12<>.) 

[T. 3] This volume contains “ Chiliades Decern Logarithmorum.'* Logarit hms 
to 6 decimals of all numbers up to 10,099 (modern arrangement, IW— 
in left marginal column, 0, 1, ... 9 heading columns). The mean differences are 
shown at the end of every row. ‘‘Tabula partium proportionalium * follows: 
ie. proportional parts (tenths^ 1 to 9) of all the differences, which occur in the 

preceding table, are exhibited. 
a 


10 


X is given for a = 1 (1) 9 and x = 43 (1) 435. See bturmy (48.0). 


A Table of Errata ends the volume. This is the earliest occasion on which 
a table of proportional parts has been given. 

42.0. Newton, John. Insiitutio Mathemati<xi, Or. A Mathematical Institution. 

London, 6. Hurlock. 1654. (12<^.) 

The treatise on the construction and use of the logarithms of numbers, 
sineB, etc., is followed by tables with the title-page as given above: “ Tabulae 

Mathematicae....’’ London, 1654. The tables are the same as in the * Tabulae ’ 
41.0 above. 


43.0. Oughtred, W illiam . Trigonometria: Hoc est. Modus cofnputandi Tri- 

angulorum Latera d Angulos, ex Canone Mathematico tradi/us d 
demonstratus. Autare ClarisstmS Domimo (sic) TTiHelmo Oughtred 

Aetonensi. Undcum Tahulis Sinuum, Tangent: d Secant: dc. Londini, 
Typia R. k L. W. Leyboum..., 1657. (4®.) 
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J lie I ngonometrie of Oughtred was published in Latin and English* in 
the same year. The editor was Richard Stokes. 

[1. 2]. pp, ‘’Chiliades Logarithmorum, Pro Numeris naturali 

serie er'?.<eeLitihus ab imitate ad 10000.” 

The tables m the English and Latin copies are from the same type and they 
have the Latin title in both. Logarithms to 7 decimals are given for all 
niuiil^ers to bMion direct, with characteristics separated from the mantissae by 
a point. There are logarithms per page in four sets of col umns . The type 
IS on the small side. The table is presumably taken from Vlacq or Briggs. 


44 . 0 . Xewton, John. Trigonometria Britannica: or. The Doctrine of Triangles^ 

in T wo Books. The first of which shoiceth the construction of the NaluraU 
and Artifcial Sines, Tangents and Secants, and Table of Logarithms:,.. 
The other, the use or application of the Canon of Artificial Sines, Tan¬ 
gents and Logarithms....The one composed, the other translated from 
the L.itinc Copie written by Henry Gellibrand. A Table of Logarithms 
to LXhtKX* (hereto annered, With the Artifeial Sines and Tangents, to 
(he hundred part of every Degree, and the three first degrees to a thousand 
jMirts. London. R. k W. Leybourn. 1658. (Folio.) 

Book II [T. Ij. Newton s trigonometrical tables are derived from the 
Tria »nnmetr\a Britannica of Briggs, while the table of logarithms of numbers 
is obtaimrd bv cutting off the last two figures of De Decker-Macq’s Canon. 

‘ (diiliades Centum Logarithmorum Pro Numeris naturali serie crescentibus 


al> l iutate a-l KVi.imki." Londini, 1658. 

KiL'ht decimal losarithms to K.KXi direct with characteristic, then from 
1 (X H•.-.••• to hv the modern arrangement. The numhers proceed 

from lo'X' to in the left marginal column, while the succeeding columns 
,,r.« ht a.l. d 1. 2, . . The figures of the tabular results are grouped 3, 5; 
t!,.' !.r<t CToup i> >hown once onlv. Newton, however, uses no sign where the 
tMiai lea-lir.tf tigur^ (i.e. the third) falls to be increased in the course of a row. 
In rio- * xtreme right-hand column the logarithms of the differences are ex¬ 
hibit 1 in place of fh- .lifferences themselves; five decimal places are given. 
With th... haract.ri-tic at the top of the column. The table is thus unique, for 
n., ..th. r ca-.. hav,- 1 met with the logarithms of the differenc^ The idea 

i. ,, e.1 .mo. an l it i^^ rather remarkable that it has never been foUowed. It 

i, rort.unlv tru. that for the computer who has a calculating machme the 
natural Htlor. n, . . an. mo.t convenient. If the computer has no calculating 


in t 



67 


BRIGOSIAN LOGARITBMS 

convenient to interpolate for the last 5 (or more) figures by means of an ordinar v 
7-figare table. Now if the logarithms of the differences were gn en to o or 
more) places, time would be saved and there would be less chance of error, since 
it would only be necessary to enter the auxiliary table ttvice instead ot three 
times. I assume that the logarithmic differences would be accurate: I tlunk 
we have a right to do so. The above applies to the case in which many 
logarithms have to be taken out at one time: for isolated computations the 
result would be more quickly arrived at from the natural difference^ by short¬ 
ened multiplication. In his Beport, Glaisher considers the practicability of 
substituting the logarithmic differences for the differences if \ lacq s table of 
1628 were ever re-published. He thinks that a great deal might be urged on 
behalf of the logarithms. However, it seems to me that, as calculating inacbinc' 
are likely to be used more and more in the future as they become cheaper and 
better, ^e natural differences would be of more general use. I wouM al.-o 
point out that the printing of the logarithmic differences would be a di.-- 
advantage in so far as they would obscure the value of the second diiiereiice.^, 
which in Vlacq's table decrease continuously from the value 44 at I".' k.** ': the 
computer need never work with Vlacq s table below \ little extra 

print ing would, of couTse, overcome this difficulty. 

If y and (y + ii) be two successive logarithmic differences, then the secon'i 
difference corresponding to the argument, whose logarithmic first difference 

is is very nearly ^ ^ log^^ y, i.e. if A and A- are the first and second 


differences, A® = AA/Jf, where M is the modulus of logarithms -434.... This 
expression would very quickly indicate the magnitude of the second difference. 

Newton’s type of differences is not nearly sensitive enough for accurate 
Work, e.g. at row 6252 the mantissa of the logarithmic difference is >41.>5 
(difference 694) and this value is retained to row 6260; at row 6261 the man¬ 
tissa becomes 84073 and remains at this value up to 6269. A'ewton e^^dentlv 
cut off his first differences at the 8th decimal and exhibited their logarithms 
to 5 decimals. At this part of the table it is obWous that 4 decimal places 
would have been quite sufficient: the logarithmic differences wotold thus have 
changed more gradually. The table would also have been of more practical use 

if he had allowed for the next figures of the differences and thus made the 
logarithms continuous. 

It most be remembered that Newton has not raised his last figures if the 

following figures are greater than 50. Under this condition tL table is 

fairiy accurate. Until recent years it was the only extensive .^-figure table. 

The arrangement Newton adopted has been long universal in tables to 7 or 

more figures: i.e. lines are ruled between columns and after fifth rows; jti 
rows per page. 
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Some errata are given at the end of the address to the reader and manj’ 
more at the end of the work. Glaisher* has already pointed out that nearly 
all Vlacq's errors which affect the 8th place have been reproduced. 


45.0. Strauch, Aegidius. Tabulae per Vnirersam Mathesin summopere neces- 

sariae. diu et vehemente desideraiae hactenus, nunc in forma compen- 
dian'a. in qua numqvam visae. opera et studio Aegidii Strauchii. Witte- 
bergae. 1662. (12°.) 

[T. 2], PP- 182-256. Logarithms of numbers up to 10,000 directly to 7 
decimals with characteristics. The hundreds head the columns with 1 to 99 
down left-hand column of three sets of columns (1-33, 34-66, 67-100). 

An edition of this work was published in 1700 by L. C. Sturm with a 
slightly different title-page. The tables are, however, identical. 

Aegidii Strauchii Tabulae Sinuum Tangentium Logarithmorum et per Vni~ 
versa m Mathesin. Auctiores et Correctissimae in hac nova Editione Accessere 

Leonh: Christ: Sturmii. Amsterdam. C. H. Schumacher. 1700. (12°.) 

[T 2], pp. 182-256. Table as above. The tables are beautifully printed. 

46.0. Newton, John. The Scale of Interest ; or the Use of Decimal Fractions and 

the Table of Logarithms. London. 1668. (8°.) 

Logarithms of numbers up to 10,000 to 6 decimals with characteristics; 

modern arrangement, with first differences for every row. Tim table is fo - 
lowed by a table of proportional parts of these differences (see Newton, 41.0). 

47.0. PhilHppes, Henry. A Mathematical Manual; 

rithms for Numbers. Sines and Tangents.... London. 1669. (12 .) 

4. second edition appeared in 1683. This smaU volume was intended as a 


Lo-aritLs of numbers up to 10,000 to 6 decimal^ac^. to 100 direct 
necessary for the 10 columns as all the tabular logarithms are given m full. 

Table oTihoportional Parts.’^ The tenths, 1 to 9, of aU the ^er- 
enis in the logarithmic table from 43 to 433 are shown to the neatest m eget. 

'^'in riX'Ln these two tables have separate title-pages with the date 

1684 The trigonometrical canon has the date 1683, owever. 

Ito.' Lmy Samuel. Ue d/at,nets d/apa.»e, ot ««t»p’s d/n.W,w»/ 

This wl^rthe'.^"'^ N^v^gadorGauging, Gunnery, Astronomy, etc... 

contains 6-place tables. 

. Monthly yoticcs, Roy. AMron. Soc. March 18/3, p. 336. 
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[T. 2] This table has a new title-page: "Chiliades decern Logarithmorum, 
shewing the I>ogarithnis of all XTiinbers...to 10,000—’ London. 1669. 

Logarithms up to 100 to 6 decimals with characteristics direct and then 

by modem arrangement to 10,000. 

[T. 3] “Table of Proportional Parts.’' As in PhilUppes (17.0). 

I may say here that it is inconvenient to have the proportional parts 
separate from the main table in the same volume. There is less inconvenience 
if the proportional parts are in another volume, but it is ad\dsable to have them 
in the bodv of the main table, 

12.0. Caramuel, John. JIathesis Biceps, Vetus et Aom. Canipaiiiae, 1670. 

(2 vols. Fol.) 

Mathesis Nova, [T. 1], pp. 812-322. Logarithms of numbers up to ltw»0 
to 7 decimal places with first differences. 

In this work of Caramuel appears the only published table of the h,»garithnis 
which Briggs in the first place had thought of. Caramuel calls them PerJ\i.t 
Logarithms. The table gives the “perfect ’’ logarithms of numbers up to h *oo to 
7 decimals with first differences. In reality they are the complements to L > of the 
ordinary Briggsian logarithms and so the differences will be the same as in the 
table of common logarithms: 

log 1 - 10-00, log 10 = 9-CH3, .... 

49.0. Hunt, William. A Guide for the Practical Gauger, London. 1673. (S^.) 

Appendix. “A Table of Logarithm Numbers, from One to Ten Thousand/’ 
London, 1673. 

Logarithms of numbers up to 10,000 to 6 decimals with differences at the 
end of the rows; modern arrangement. 

50.0. Moore, Jonas. A Mathematical Compendium; or. Useful Practices 

Arithm^iclc, Geometry and Astronomy,,..ExphjiHtng the Logarithms 
with new Indices;...Collected out of the 2sotes and Papers of Sir Jonas 
Moore. By Nicolas Stephenson. London, Nathaniel Brooke, 1674. (12®.) 

[T. 1] Loganthnas up to 10,000 to 6 decimals (modern arrangement with 
double-page; differences at the end of rows). 

[T. 2] Table of Proportional Parts. Tenths, 1 to 9, of all differences 
43 (1) 435 to nearest unit. See Sturmy (48.0). 

Another edition appeared in 1681. 

50.1. Anonymous, V. A Talie containing ten Chiliads of Logarithmes: for 

numbers increasing in their natural order from 1 to 10,(KX1. London, 

[T. 1] LogMithms rf numbers up to 10,000 to 7 decimals with chemcter- 
■ebee by modem umngement The donble-pege is necessary as logarithms sre 

HBT 
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given in full. The argument column is given on both pages, 37 ro«re per page, 
old numeral'. At the end of this table is a new title-page: A Tnaiuftdar Canon 

L-'iinr.fk/iucil: ora JaWe 0/Jrti^ciol Ta ngent-i and Sfcant* to the Badtua 

M>,(MM'.I*00, at'id to evtry Degree and Jdinu/e of the Quadrant, London, 16i9. 
The Trisonometrical table then follows. S>ignature8 were from Aaa to Ttt. 
Probabiv the tables were part of some trigonometrical work. They axe pre¬ 
ceded in the Graves Library copy by a manuscript dealing with geometry 

and spherical trigonometry. 

.51.0. Moore, Jonas, -i Xeir Sysleme of the Mathematicka:....WUh Tobies of 

Logarithms, Xatural and Artificial Sines and Tangents, and Versed 

; 5 :i«es....ByHisMaiesty’sSpecialCommand.London. 1681. (2vote.4®.) 

The second volume contains astronomical tables and the tables mentioned 


above in the title. ^ . , __ 

fT 31 PP 1-45 Loi'arithins of numbers up to 10,000 to « decimal places, 

1 to 100' direct and modem arrangement after that. Mean differences are 

41 ^pp ^7^-69. " A Table of Proportional Parts.” The tenths 1 to 9 of 

the differences in the table at irregular intervak vis.: 44 (2) 

1415 ( 5) 2000 flO) 4320. This is an extensive table of proportional parts. 

50 0 Ozanam. J. Tables des Sinus, Tangentes et Secantes; et des l^rithv^ 

des Sinus et des Tangentes; et des nonAres depuvs TunUe gusques 

10 Paris. 1685. (8®.) 

[I. -2] Logaritims of nambera up to 10,000 to 7 d«iu>ub trith clutr«t«- 

istics, direct arrangement. i ^ r i i-pallv Macxi’s but his name 

Tbi, tublo and the .ud Uk. 

rhoTozlm muit have beUered dta. us^e tonometry tb. 

many autnors u ^ acknowledgment. 

C? eton” uete pubk«l 

sinuam et tangentium. .Amsterdam. (8 .) 10000000 parties et 

Tables des smus, tangentes et secantes, pour un rayon 

des loganthmes. Park. (SJO 33fromMacqof 1665(The Hague), 

Macq is now acknowledged. T p correction was made 

which edition ranks as ^“°“^j^^jg99^hetabIesoidvwetereprmtedwith\T^^ 
fromthatof Amsterdam. ^ Lecteur,” written by Ozanam m 1697, 

name on the title-page and „ „^„..Weditionappearedml<41. 
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53.0. Tavlor, John. Thesaurium Jlathematicae. Or the Tre'iiur;/ of t/n Mm/n- 

maticks....l!o which is Annexed a Table of LogariTbni?. Log- 

Sines and Log-Tangents_Licensed, June 26. Rob. Midgley. 

London. Freeman, 1687. ( 8 °.) 


After the treatise on Arithmetic, Logarithms, Geometry. Trigonometry. 
Astronomy, etc., a new title-page appears: 

A Table of Logarithm Xumbers, from one to ten thousand: l\'hrreb‘/ the 
Logarithm of any Number under Four Hundred Thousand utay Ik- rta ddy diS- 
covered. London. Freeman, 1687. 

The pagination is continuous with that of the treati.'e. 

[T. 1], pp. 339-399. Six-decimal logarithms up to 100 direct with character¬ 
istics and then by modern arrangement from 100 C> to 10.<X>0. The doulde-page 
is used with five columns on each page. The mean difference for each row i.s 
shown in the right marginal column of the right-hand page. There are manv 
errors due to careless printing. 

[T. 2 ] New title-page, A Table of Proporhonal Ports, Pp. luS-lK!.. . 
London. Freeman, 1687. 

Tenths, 1 to 9, of the differences occurring in the log. table are given to 
the nearest unit. The differences are 43 ( 1 ) 435. These tables are well printed. 
See Sturmy (48.0). There was another issue in 1692, but the title-pages of the 
tables are still dated 1687. See Note in Appendix. 


54.0. Prestet, Jean. Nouveaux Piemens des Mathematiques ou Pr<ncijn:S 

Generaux de Toutes les Sciences, qui ont les grandeurs pour objel. 

. Seconds Edition, Plus Ample et Mieux Digeree. Paris, .\ndre Pralara. 

1689. Avec Privilege du Roy. (2 vols. 4 o.) 


Premier Volume. “Qui comprend la science des Nombres & ILAlgebrc. ou 
lart de comparer tonte sorts de grandeurs par le moven des chiffres & de^ 

lettres.” Pp. 431-530. “Table des Logarithmes. ’ 

Logarithms up to 20,000 direct to 7 decimals with characteristics There 
are four seta of two columns on each page with 50 numbers in each set and 
lines are ruled after fifth rows. The table is well printed. 

P. 5S". Radii Table. Logarithma to II decimals with characteristic- of 
muDbara 10 -, a = 1 ( 1 ) 9 ; and l-O + (- 1 )- x n, „ _ 1 , 1 ) 9 , , . , , „ 

IS no point between characteristic and mantissa. 

The sourw of th^e tables does not seem to be given, but the usage of the 
tables IS explamed. The tables are almost certainly from Vlacq 

55 . 0 . Dechal^ ClandiuaFiwnciacnaMiUiet. 

(ItTb Fotr frivUegio Rcgi, 
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This work deals with all branches of science. 

low us Pri}tv(s. T. 2, pp. 496-521. “Tabula Logarithmorum.” Seven- 
decimal logarithms up to 10,000 with characteristics direct in six sets of 

columns of 66 rows on each page. 

According to Glaisher. there was a previous three-volume edition in 1674 
and it is likely that the tables occur there also. 

56 0. Leybourn, William. Cursus Mathematicus. Mathematical Sciences, tn 

Xine Bools. London. 1690. (Folio.) 

This extensive work on the mathematical sciences contains some logarithmic 
tables ' \t the end of the volume we have: “ A Triangular Canon Logmth- 
mical: containing the Logarithms of aU absolute Numbers from a Umte to 
10(X)0. And of -Artificial Sines and Tangents to every Degree and ilmute of 

the Ouadrant•^vith their Complements Arithmetical. . , 

(T 11 The first table givee the logarithma up to 10,000 «ct to 7 
with characteristics. On each page there are five sets of columus mth 60 
entries in each. Lines are ruled after fifth rows. 

CeUibrand Henrv and SpeideU, EucUd: An E pitome of Namgat^^; con- 

the Doctrine of Plain and Spherical Triangles,....Together w%tk 

nZ Putts... .aJ, ke logunt*. 

T 7 r fhnijt nf \atural Numbers from 1 to 10,000..*.J5y Henry 
fell'htl J. TWs eJition maap «e«> otM^) « W«% 

r i"o ..a l,.- 

This work « ’ X iad inteuded to reprint Gdlibrand’a 

Tnpoaometncall « g triangles.” The tables ate the 

Trlri^roi L tte Mi-u-t.a. The tables, in which we are interesUd. appe« 

% t - ItrXStZr aLuIo Nunthera front a Unit to 

‘"■'reven-d.ci.u.1 logarithurs with charac^riatdcs. .Arrangement is direct, with 

list uumbets per page in three James AtWnaon, puhliahed ta 

1 have seen another X^XeXo" 1“ «‘ 

169f. The tables are as tn Ae abot e e^n 
,een a reference to the «h edBtou. 1695. 

.Sturm. ITOO. See Sttauch (4u.O). ,^ ^Pradiai K<»A 

T. . 2 .''si'rdtimll logarithms to 100 direct and then by modern arra g 
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ment to 9999 with 100-999 in the argument column. Jiean uii.-rr 

given at the end of rows. 

59 0 J. H. Table of Logarithms. 1704. 

De Morgan savs he had seen this title mentioned in Hutr-.n'.- sale caral-gue 
and attributes it to John Harris (but?). I have seen it accompanying a v.ork 

on Navigation, viz.: 

60.0. Hodgson, James. The Theorg of Xavigation DemonsiraUd l.oml<-n, 

R. Mount <fe Co, 1706. (1:®.) 

Bound up with the copy in the British Museum (pre^s-marl:. ■ '. b . l‘.M 

are logarithmic tables with new title-pages, with date 1 i<i4. 

[T. 1] A Correct Table of Logarithms, for yumhcrs ifcren-nro ■■■ thf-r 

Natural Order, from 1 to 10,000. Examined with great Care by J. H.. F.R.s. 
London, Seller & Price. 1704. This J. H. seems more likely to be -lames 

Hodgson than John Harris. 

[T. 1] gives T-decimal logarithms up 
ment. The double-page is necessary for the ten columns, as the tabular 
are shown in full. Characteristics are given, but these are throughout unit 
less than true values. Old numerals are used and table is well printed, tJn the 
last left-hand page the numbers in the left marginal column have slipped down 
a line. The third edition of Hodgson's work, now without separate title-page 
to the tables, appeared in 1738. 


61.0. [Sherwin, Henry.] Mathematical Tables, Contrived after a most Com.jfrt- 

hensive Method: viz, A Table of Logarithms from 1 to 101 .To uhtch 
' is added, {upon the same page). The Differences and Proportional Parts 

whereby the Logarithm of any S umber under lO.r^X.XX eosdg he 
found. Tables of Natural Sines, Tangents and Secants in^h thar 
Logarithms, and Logarithmetick jyifferences to every Minate ff the 
Quadrant. Tables of Natural Versed Sines and their Leyarilhn^s to 
Every Minute of the Quadrant*. And a Table of Differences of Lit if ode 
and Departure to every Degree and Quarter Point of the Comfxiss, The 
Radius 10000. London. Printed by S. Bridge. 170 j. (S^.) 


In the copy of this work which I have seen, there is no author's name 
on the title-page and neither preface nor explanatory matter follows. The work, 
however, is undoubtedly Sherwin’s, for the title-page agrees with that of the 
1717 edition or impression down to the position of the asterisk, except that 
in 1717 “Logarithmetick” has become ‘"Logarithmick/' This is the hrst of 
several editions and impressions of these tables and the appearance of prc^- 
portional parts of the differences on the same page as the logarithms and the 
differences, to which they apply, occurs here for the first time. 

There is some confusion with regard to the dates of the editions of .Sherwiu's 
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rabies. I have examined the drst e^lition. two copies of which I have 

•n the title-page and the other with the date 1706w 
pies has the date Jnij 12.17ii5. 1 have also examined 
r impressions of dates 1717. 1742. 1761 and 1770 and have 


r 


otbvrf 172^. 1T4L The e^iition of 1741—1742 is dehnitely third 

e *AiTiC‘n, Cc\ re triilv revisetl and corrected by William Gardiner,'* De Morgan 
stares ' Second Edition. 1717 * : but in the copy examined there is no definite 
menrion of the second edition. The fourth edition is certainly 1761, whDe 1770 i& 
the dare of the “ dfth edition, revised corrected and improved by Samuel Claik, 
T 1 TTn ' Rritish Museum contains the fifth edition with the dates 


1771 and 1772. Ro^g^ gives the e<4ition5 as 111*6, li42. Ii63. !• <1: while De 
Haan'^ sixes the dates of the e»iitioiis as li*.*6. lili. 1#26. third li42. liDl, 
ITbx fifth 1771. All these statements cannot be quite accurate, for 1741 is 
certainlv the date of the third e<lirion. The diversity of dates seems to indicate 
that it was onite a common thing tas the impression was b eing made up from 
time t* • rime I to a ivanoe the date by one year. Probably 17ri5^ 1706 and 171 j 
are impressions of the first e^lition. 1726 is very likely the second editiom 1741, 
1742 are definitelv the dates of the third edition. 1761.1763 fourth edition, and 

1771. 1772 fiith edition. 

<h-rwin claims that his coUection of tables is more complete than any wt 
miblishe i up to that time. He foUows Newton's arrangement, but not his 

inac JLiacv In testins. Sherwin compared his tables with Briggs 

24 and in Ms preface gives a Ust of their errors. ThemWuctKio 

, ii->rs of a treatise on mathematical tables, their construction and u^. 

' ^ :__ 1717 and later ^harp 8 

T r In the introduction 

61-decimal logarithms of numl 

e^iin »n as Sharp did not publi.-- ^ 

i, ....rlrhnis ar. dven for the numbers up to W and primes «P « ^Oa In 

♦ oher editions ttie 1 

!czarithn- are. ot course, copied from ^h«p. 61-de«iMl 

J 999.960- 


appear in the 17(&-6 


Villi 


Waiithms are extend‘ed to aD primes under llCiO. These 
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final figure of this group. As the difierences change so rapidly at the 
of the table, the proportional parts are voluminous and are pnnte cm a ... 

bound up facing the introductory page of the table. , > r r ■ 

No edition of Sherwin was stereotyped and so some or the later edi. lo .at 

less accurate than the earher. The third edition, in 1.4:. re^nsed by Oar..brier, 
is probably the most correct, although Hutton* says it ootitams inaM.N thou¬ 
sands of errors in the final figures. With regard to the tirtii e.hti...n Hutom 
remarks, “It is so erroneously printed that no dependence can b- p.acevi in 

it. being the most inaccurate book of tables I ever knew. 

’ Sherwin’s tables are often entered in library catalogues uivb-r bribes. 
Halley, Sharp or Wallis, for the title-page of the 1717 editi-ui r^a.l-. ' Mathe¬ 
matical Tables. By Mr. Briggs. Dr. Wallis. Mr. Halley, 3Ir. .4. Sharp. . H - 
toricaUy, Sherwin^s tables form part of the main line of descent f.-orn liriL'irs 
to Sherwin and Gardiner; Hutton follows, founded on Sherwin. and Call-r. 

founded on Gardiner. 

62.0. Harris, John. Lexicon Technician: or. on Unirersol En;j‘<.<h D‘r:>'‘fnrii 

and Sciences. London. Vol. 1. 1704. VoLs. i and ii, 1710. (Folio.) 

In 1710 two volumes were published, a second edition of the work which 
ftpppaTAd ifi 1704 and an additional volume. There are no tabic? in the i i*.'4 
volume. In Vol. n there are tables of prime numbers, factors, logarithms, and 

trigonometrical functions and tables of interest. 

[T. 9] ‘‘A Table of Logarithms ’ is given at the end of the volume. Loga¬ 
rithms to 7 decimal places of numbers up to 10j.NX» (modern arransement, to 
1000 down the left marginal column and 0,1,... 9 heading columns). DifTerences 
'are shown for every row. Lines are ruled after sixth rows and there is a ht^avy 
Kne and space between columns. There are many printer s errors. This table 
and the trigonometrical tables seem to be taken from Sherwin. 

[T. 10] ‘‘Table of Proportional Parts, " i.e. Tenths, 1 to 9, of diderences 
44 (2) 900(3) 1005(4) 1415 (5) 2000 (10) 4320 to the nearest integer. The flitTer- 
ences are shown in the left-hand column with the tenths in columns headed 1 
to 9. This is Moore^s extensive table of proportional partst. 

The second edition of Vol. n appeared in 1723 and a Supplement to the 
work was published in London, 1744, by "'a Society of Gentlemen.*' 

63.0. Wells, Edward. The Young Gtntlemafis Course of Muthematirks. Con- 

the more Useful and Easy Elements of Arithmefick. Geometry..., 
In Three Volumes. London. J. Knapton. 1714. 

In Vol. n we have “A Table of Logarithms from One to Ten Thousand.*’ 
Logarithms up to 10,000 to 6 decimals, modern arrangement, with mean differ¬ 
ences at the end of the rows. 

* Introdactiom to Hotton's TaUu, p. 40 . 


t Se€ 51.0. 
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64,0. Hill, John. Arithmeticl' both in the Theory and Practice, 2nd Editioa. 

London. D. Midwinter. 1716. 

I have not seen the first edition of this work, which passed through a 

niiniber of editions : 3rd 17*21, 4th 1727, 5th 1733, 6th 1739, 7th 1745 and 11th 

1 - 

1 j I —. 

[T. 1] At the end of the treatise there is a table of logarithms up to 10,000 
to 7 decimals with characteristics: direct arrangement. 


65.0. Sharp. Abraham. Geometry Improv'd: 1. By a Large and Accurate TaMe 

of Segmevits of Circles,.,,.With Compendious Tables for finding a true 
Proportional Part, and their Use in these or any other Tables; exempli¬ 
fy d i)i making out Logarithms or yatural yu^nhers from them, to si^ay 
Figu res....2. A Concise Treatise of Polyhedra, _By A. S. Philo¬ 

math. London. R. Mount <k J. Sprint. .1717. (4°.) 

There is no doubt that Abraham Sharp was the author of this volume. 
The first part of the treatise extends to 39 pages and the tables then follow 

with new pagination. 

[T. 4], pp. [56]-[60]. A Table of the Common or Brigg's [sic] Logarithms, 
for all Numbers to lOi): and all Primes, to 1100, true to sixty-one Figures.’" 
This title is an accurate description of the main table. The characteristics are 
given and the decimals are in groups of five (6 in last group), with a “point’" 

or comma between the groups. The last prime is 1094. 

Pp.[61]-[64]. Logarithms of numbers 999990(1) 1000010 to 63 decimals with 

cbaracTeri?tics with differences up to the tenth order. The differences are printed 
in small tables, but besides this they have been printed on one long slip of 
paper and pasted in alongside the small table containing the first different^. 
This device enables a computer to take out the differences without the turning 
of pages. Sharp claims that these logarithms are true to a unit in the 61st 


figure 


1 ne main purpose of the above tables is to find the logarithms of nimW 
to a large number of decimals and conversely. The number ^ven is 
suitable primes under IIW in order to bring it withm the 
1 fHHt niit The Ir-sarithm of the number thus obtamed is then found by 
polation*. using as many differences as are necessary to give the reqmred 

“““he" mVird” of constructing the table is explained in a ^ 

n he introduction tothe later editions of Sherwin’s 

1741 1T4.>. an<l which is also to be found in Maseres’s Scr^ptores, Vol. m. The 


• Sharp’s method is laborious. 
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tabteedescribed above are abo given in these works, our .ue 
blTlxtended In the third edition of Sherwin the numbers range from 
^oStd thelogarithms are to 61 decimals, but cl Terences are o, b 

shown up to the 4th order and to 30 decimals. In W. in of Mase«s. thu «He 
is as in Sherwin except that the numbers now extend to ^ ^ ; 

signed by William Gardiner, is appended: '‘The logarithms of the " 

Table II* and those in the above Supplement, were compute.! to a mi 
number of places lower, not only to secure the last figure nearest tlo- truth in 
each; but also that the truth of the whole might be confirmed by the subtraction 
of the several differences, evenly decreasing to the eleventh diherenc- throuch- 
out, which could not be performed by the twenty logarithms pul.lished l.y 
Mr. Sharp, though they are true two places lower, and that within le<? thitn 

an unit in the lowest place.” , 

The chief method adopted for the calculation of the logarithms of prune 

numbers is to compute the logarithms of fractions, who.se denominator i 

greater or less than the numerator by a unit; these fraction^ are ^pecia ) 

chosen so as to have their numerator a multiple of the prime, whose logarithm 

is required, and their denominator a product of factors whose logarithms are 

already known. If the fraction be —^— , Sharp sums the serie> 


9 « 4 - 1 




1 \3 


FC /9 


1 


and calls this the “natural” logarithm of - - It is equal to half the 

liyperbolic logarithm. The “natural” logarithm of 10 is calculated and then 
its reciprocal. This serves as a modulus for converting these '‘natural loga- 
ri thTns into Briggsian logarithms, for it is double the modulus, with which we 
are most familiar. [The base of these “natural” logarithms is c*.] The 
extension of this method to higher primes is obvious and the series becomes 
more qnickly convergent. 

Abraham Sharp was certainly worthy of the description given him by 
Maseres, “the great calculator of the latter part of the last century (i.e. 
seventeenth).” I onght to point out that Gardiner must have extended 
Sharp’s table. In the Geometry Sharp’s tables are followed by the “t'oncise 
Treatise of Polybedra,” pp. 65-96. 


66.0. Osanam, J.—[Vlaoq]. La Trigonometrie Reetiligne et SpheriqtAe^ of/ il 

eei TrainDe la construction des Tables de Sinus, Tangentes, Secantes dr 

* Table n is the table for the range 909981—1000015 uid the Sapplement oompletee tb« 
nnmben to 1000020. 
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Lo^anthmes...Par It lac, [sic] corrigee augmentee par M, Ozanam.,.. 
Paris. 1720. (8^.) 


The trigonometrical treatise extends to 103 pages. 

T. 2. As in Ozanam (52.0). The tables are beautifully printed. 

67.0. lacq, Adrian.] Alagnus Canon Logarithmorum, turn pro SinOms ac 

Tangentibus. ad singula decern secunda, turn pro Xunieris absolutis ab 
unit ate ad lOOOCK). Typis sinensibus in Aula Pekinensi jussu Imperct- 
toris excusu^ 1721. (Pekin. 3 fobo volumes printed on Chinese paper.) 

I have not seen this work and the title is taken from p. m of the Intro¬ 
duction to Vega's Thesaurus, where he states that a copy had been offered to 
him for purchase in Vienna two years before (1792). This work evidently con¬ 


tains all the logarithms of numbers from the ArUhmetica Logarithmica of 1628, 
and the log.-trigonometrical fimctions as given in the Trigonofnetria Artijieialis 
of 1633. According to Montucla {Histoire, vol. m, p. 358) the Emperor, by 
whose command the tables were printed, was Kang-hi. Hogg {Handbuck, 
p. 408) confirms A ega as regards the title and has inserted the Emperor s 
name in parentheses. Hogg took the title from Brunet s Alanuel du l/Orraiire. 
It will be noticed that Macq’s name is not given on the title-page*. 


67,1. Wolff, Christian von. Tabulae Sinuum aigue Tangentium lam naturrUiumf 

quam artificiahum, una cum Logarithmis Numerorum Vulgarium ab 
1 usque ad lOXKK), Xupneris Quadratis ac Cubicis ab 1 usque ad 1000.... 

Frankfurt & Leipzig. 1728. (Small 8°.) 

The title-page is printed partly in red and partly in black. This combination 

makes a very striking page. irinAA * 

T. 2. Seven-decimal logarithms with characteristics direct up to 10,000 in 
Three lets of columns, exhibiting the logarithms of 100 numbers per page. 
Old numerals are. of course, used. 


0^.... Martin. Benjamin. Logarithmologio: or the whole Do^rine of 

Common and Logistical, in Theory and Practwe. London. J. Hodg . 


174(1, (S".) 

After 24)? pages on the theory and application of loganthms, Part 

•• m 1 r 11 __ _ 1x1^ A 


[, which 

— o- 

r ontain«i tables onlv. follows with a new title-page: 

«.«///, « rW-A) raw. 

'"\t ; ap«..«,«««»« 

' t ^ ■ 0 i * — T/, QQtio.i,*. " Figures are grouped 2, 4, but there is no 

:l;. r. “.a 6^,.. ^ • 

. s«. n. More»n. SnelM Cyctojaeiia, voL vn, ^ 99«- 
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row. Lines are rtded between coluinns and after tenth row.«. 50 rows per page. 
The table is taken from Sherwin and corrected when errors were fund. 

69 0 Deparcienx, A. Nouveaux Traites de Trigonometric RecUUgne ,:t Spl.er^^fu. 
ZAccompagnSs de Table des Sinus, Tangentes et t^ecanfes en 
reeUes; des Logarithmes des Xombres natureh depu.s I I J“squ '■ 
mttgl Lue; .... Taxis. H.-L. et J. Guerin. 1741. (4'’.) 

The tables appear at the end of the treatise on Trigonometry. 

[T. 2] “Table des Logarithmes des Nombres Xaturels. depui:? 1 ju^qu a 

20 000 

Logarithms np to20,000directto7 decimalsor8 figures including the charac¬ 
teristics as there is no indication separating the characteri.stic from the mantissa. 

First differences are given. The equivalent of the numbers taken as sec.mds 
is given in degrees, minutes and seconds, the degrees being .shown at the toj. 
of the page, minutes at the heads of the sets of columns and seconds dow u th- 
marginal column. There are four sets of columns on each page with 6* • number> 
in each set. This table would appear to be the first in which the argument ol 
degrees, minutes, seconds accompanies the table of logarithms of numbers. 
Deparcienx compared bi.s tables with those of ^dacq, C avalieri. ilorin. and 
Ozanam. 


70.0. Sherwin, H. —Gardiner, W. See Sherwin (61.U). Ii41, 1 li'J. 

71.0. Gardiner, William. Tables of Logarithms, for all X>intber.i froo* 1 fo 

102,100 and for the Sines and Tangents to erenj t.fr> seajnds of the 
Quadrant; _ London. Smith. 1742. (4®.) 

The 100 chiliads of logarithms were taken from A lacq and corrert*:'d. 
Briggs’s 101st chiliad was corrected and the logarithms of the next 1 num¬ 
bers were added as the result of a new calculation. In the preface (faT<^iiner 
says he has “taken particular care, to give every number in the table.- to all 
the exactness of the nearest unit*’ and strictly examined the pro<.^f-?heet.*i after¬ 
wards. “The Explication and Use of the Logarithmic Tables,” which precedes 
the tables, was culled by Gardiner from the papers of W. Jones, Esq.. F.R.S,^ 

Additional Tables. 

[T. 5] Table I. Twenty-decimal logarithms of 1(1) ICh> 1 (2) 1069 and 16 
odd numbers to 1143 including all the primes except 1129. 

[T. 6] Table II. Twenty-decimal logarithms of IOKXhj (1) 101.139 with three 
orders of differences. These logarithms are accurate but there mav be slight 
errors in the differences. 


* In his preface Gardiner says he was indnoed to draw ap theae tables as there was 
venient 10^ table, Vlacq's being rareu 


no con- 
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so 


M M ^*iiii-}nT an«l I M<'»ri?aTi not thii« M^urstoty. 

Jr is ♦ ntirlv.): A Tal»k of t hf [.ot/arit lirnp of NurnK^^-rs “ Ia>tfarit hrii« of tb 4 » find 
< iiii 1 1 - r r 1 'M11 li< - f 'la*, t M h H NI} ( to d«*f iniHU( not 7 ). lo^Arit hini^ <»{ chiliad# 

^ ^ ^‘J '• M mil I)*'r‘* U K) j M M 1 1 ‘ »i!,' rt*‘j iiir hi< liiijz I ♦ > nnnil>crs of i hiliMil 1 id) also 
to > ' I•'< 1 ri) I Iv_ Mpulern arran<!criiont with ditT*T*"TH*cs ami pro}.M»rti‘»ijal j*art#i. fHi 
tIh’ toiirtfi pa'a«‘ tlio niain j'art of the tal«l** c'oTrinirnra*'* Lo^antlim’^ of !iuiiilt>**rm 
] 1 M ti i"-1.to 1 (M M e.fO. 1 , j, ^ to 7 <ieeinial>: indieateiJ the 

arraii’jeni^i^iit is TiKxlern. The tigaires arc* j^oupod 4. the tir'‘t ^rrmip ip» ^hown 
once oniv. No siirn is n^erl to indicate the rai^iiiK of the final leading; fijrtire in 
tlie c*)ur.se of the ro\s'. Tlie tir<t groups are separated from tlie hl<M k of tiinitra 
by a point ami this is very lieHnite. These remark** ap|*lv alsi* to the *cmai1 
table, chiliads lop 10*2. where the fijtjures are ^on|:>ed 4. 4. Difference?* are 
shown when there is a change and ]>roportional parta are triven in the right 
marginal column of the Two sets of columns apf>ear on every page with 

65 rows in each. At the top of each Si‘t tlie first number ami the fin*t three 
tigures of its logarithm are shown in large (hea\w black) type. Lines are ruled 
between colunin*^ a double line between columns headed 4 and 5 and alao 
after fiftli rows. The arrangement is go<:>d. but the page appears “crowded. 
De Alorgan savs that Gardiner s tables are rare and esteemed for accuracy*, 
but that few copies w'ere printed. I may say that they are generally truat- 
worthv. (rlaisher (^4,s/r. Soc. Xotices, March 1H73, vol. xxxiii. p. 35->) has 
pointed out that Gardiner still retains 19 of the 123 errors in Macq a table 
which affect the 7th place between and The table* are well 

printed. Gardiner’s tables were reprinted at Avignon, 1770, and at Florence, 

1782 and 1810. 

72.0. [Wolff, C. von.] VoJUtandiges Mathety^atisches Lejcicon. Erster The^l ...Df» 

VoUsfdndigen Mathematischen Lexici. Ztceiter TheiL Wortnne n%cki 
allein die in der Planimetrie, AUimeirie...n6(hiqe ut\d mUzhehf TafH 
des Wnrtzel-Quadrat- und Cubic-Zahlen big I 0 , 0 (y 0 ; deiglfichen d^ 
Canon Triangulorum; sodenn Henrici Briggii 20 Chiliadfg LngantM- 
nioruni; _ Leipzig bei Johann F. Gleditschen. 1«42. (8®.) 

I have also seen a Xeue, duxch und durch iibersebene. vermehrte nod »ehr 
verbesserte Autlage, " 1747. From the preface in the 1742 edition it wou 

appear that the lirst edition had been published in 1 1 10. ^ 

T. 3. pp. 130 - 218. - Henrici Briggii Chiliades Viginti ' 

Oder; " Kiinsrliche Logarithmische Tafeln von der Absolut Zahl 1 bis 2 , • 


• ^ 




• See Bri^tniker (160.0). _ itaa 

+ There is an errata -list in the 1770 edition and also in Hutton s 

342. See Gardiner (1770). There is a fuller list in Hutton (1822). 
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Logarithms up to 20,000 to 7 decimals direct unth characteristics; 
J:f;::^Jursetsofcolmons:nodifierences. In the • ^ orrede. date 1.41. 
Kchter is described as “Urheber dieses Zweiten Theil.^. 

73 0 Rivard, D. F. Irigonometrie BeciUigne et Sphenque. o>:ec la C ori(nu(,or 

des Tables des Sinus, des langentes, des Seeantes et aes Lxrm 

Paris. 1743. (8®.) 

A third edition, revised by the author, appeared in 17-07. Rivard s work 
had the official approbation of Clairaut (p. 171). On page ^ a lew errors m 
Vlacq-s trigonometrical table are given and Rivard says these do n-.t occur 
in Gardiner of 1742. A treatise on trigonometry foUows an explanan..n of i .e 
use and arrangement of the Tables. In the third edition the Tables have tne 

^ 1 -icriTia] title-page of date 1743, ‘‘Tables des 5>inus..... 

T 3 Seven-decimal logarithms up to 20 ,».Xm;> direct with brst di!?erenres. 

which are given on a level intermediate between the two logarithms of which 

it is the difference. Characteristics are given, not separated from mantissae. 

T,pading figures of numbers and logarithms are given at heads of columns. I ir.-t 

number of page is shown in top left-hand corner. 


74.0. Dodson, James. The Calculator: being correct and necessary Talks tor 

Computation. A.dapted to Science, Business and Pleasure — London. 

1747. {4<».) 

This is a large collection of small tables, many of which are very useful. 
They include mathematical, astronomical and commercial tables. 

T. 32, pp. 58-76. Logarithms up to 10(> direct and then to > by modern 
arrangement to 7 decimals. The arrangement is exactly as in Gardiner. 1 1 42. 
except that there is only a single line between columns 4 and -3. Mean 
differences are, however, shown at the end of every row; 6t> rows per page. 


75.0. Wolff, C. von. Zu der Trigonometric und Auszxehang der H urzeln notfuge 

Tafeln. Darinnen Die Sinus und Tangentes fiirjede Minute des Quad- 
ranten, Nebst Ihren Logarithmis und den Logarithmis der gemeinen 
Zahlen von 1 bis 10,000 xcie auch die Quadrat- und Cuhic-Zahkn ion 
1 bis 1,000 enthaUen sind.... Halle. In Rengerischer Buchhandlung. 
1755. (8®.) 

The preface is historical. The tables were corrected by Macq's lo-tigure 
table. 

[T. 2] “H. Bri^ii Tabula Logarithmorum,.... ’ Logarithms up to lO.COO 
direct to 7 decimals with the characteristics: 100 numbers per page in three 
sets of columns. 
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La aille, X. L. de. Tfjbks de Logariihmes po*jr les Sinfis et TangtnU$ 
d*: tr»at€$ les m\nHtes du Q\iGTt de Verde ei pour tous les XombreM naiurtU 
dtpots 1 jusqu d 20jXhL Paris, 1760. (8°.) 

This edition, which I have not seen, was published by La Caille and 
Lalande. It was reprinted by J. F. Marie in 1766, according to Bierens de 
Haau. and again in 1768, 1781,1791, 1799*. My description refers to the 1768 
edition, which is before me. La Caille and Marie were both priests. 

77.0. La CaiUe, X. L. de—Marie, J. F. [The title is as above.] Xouvelle 

Edition, Paris. Desaint. 1768. (8°.) 

[T, 2] Logarithms up to 20,000 direct to 6 decimals with the characteristics. 
Mean differences are given at the head of columns. 

La Caille (Paris, 1804) and Lalande (Paris, 1802 and 1829) issued tables of 
lo^^arithms to five decimals, the first in 12° and the second in 24®. 


78.0. Gardiner, W. TabUs de logarithmes, contenant les Logarithtnes des Xom- 

bres, depuis 1 jusqu'a 102,100 et les Logarithmes des Sinus el des Tan- 
gentes de 10 en 10 Secondes; pour chaque Degre du Quart de Cerde, avee 
differentes autres Tables; publics ci-devant par Gardiner: nouvdle 
Edition, augmentee des Logartthmes des 5inM.s et Tangentes pour chaque 
Seconde des quatre premiers Degres. Avignon. 1770. (Roy. 4°.) 


This is a reprint of Gardiner’s tables with an addition to the logarithmic 
rri<^onometTical part. The editors withheld their names, but Lalande has 
recorded them as Pezenas, Dumas and Blanchardf, who were aU pn^te, and 
the tables are often cited under the name Pezenas (‘’Tables de P4^nM ). 
In the <ame place Lalande says that he had given an errata-list m the Cm- 
mussance des Temps for 1775. Dumas was Lalande’s ““Jer Anoth« 
addition is a table of Hvperbolic Logarithms. The tables are beautifuUy pnnted 


Th^table of logarithms of numbers is the same as in Gardiner, 
710 TT 51 and FT. 6] are also given. 

Yt the id of the book there is a page of errata J. which contains errors m 
Vlai aJ’iTi Clardmer (1742) and in the work itself. Some of the copi^ 

TMs would account for the fact that some copies have no errata-hst. 

- fopv in Gwves Library ilT . a. 7). t A brief 

* H^rion an errata-lL.t, f; M^A^rfing to Ro^ 

li.t appears in J. BemoulL s pourUs afl the erron 

^on-s lUt with that of the Conaa^a^ <f« Temp*. Hutton 

contained in Uie latter. 
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79 0 Bleaks, Thomas. A Complete System of La Survey mg J 

and Practice....To this Book is annexed; a True andC orrect Johleof the 

Logarithms ofaU numbers from 1 to 10,000,« also a TaUe 
Sines and Tangents to every degree and minute ;yeth’r i^h a Ta f 
Logistical Logarithms. Newcastle-upon-Tyne. Printed by T. ."amt for 
W. Chamley andJ. Murray in London. 1771. {S^.) 

FT. 11 Logarithms of numbers 100 to 10,000 to 6 decimals, modern 
arrangement with 100 ^ 1000 in marginal column. Tables are from Ssherwin, 

but there are some last-figure errors of a unit. 

80.0. Flower, Robert. The Radix. A Xew Way of making Logarithms. 
London. 1771. (4®.) 

This small work foreshadows the work of Gray (150.0, etc.) and others in 
calculating logarithms to a large number of places. The tables, given by 
Flower, are intended for the calculation of isolated numbers to any number 

of plac^es up to 23. 

P. 6. “Cube Radix of 10,” Le. continued cube roots to the 21st of 10 to 

10 decimals with their logarithms (10 places). 

P. 8. “Square Radix of 10,” Le. continued square roots to the 33rd of 10 

to 10 decimals with their logarithms (10 places). 

P. 10. Ten-decimal logarithms of 1 (1) 9 and 1 -r (-I)** x n, m = 1(1) 10, 

n = 1 (1) 9. 

Pp. 62-65. Twenty-three-decimal logarithms of 1 (1) 9 and 1 + (•!)■• > »<, 
m = 1 (1) 12, n = 1 (1) 9. 

/ Pp. 66-68. Twenty-one-decimal logarithms of 1 (1) 9 and 1 ^ (•1)'" > w, 
m = 1 (1) 10, « = 1 (1) 9. 

Pp. 70-71. Twelve-decimal logarithms of 1 (1) 9 and 1 -^ (•!)“ x n, 
« = 1 (1) 6, n = 1 (1) 9. 

Pp. 72-73. Eight-decimal logarithms of 1 (1) 9 and 1 -f (*1)"* < 

«i = 1 (1) 4, n = 1 (1) 9. 

Flower’s method is indicated in another section (Introduction, Section \\ 
p. 15). 




X n 


81.0. Gherli, Odoardo. €rU ElemenH Teorico-PreUici DeUe Matetfiatiche Pure 
Dd Padre Odoardo Gherli Domenicano Professote d\ Teologia Dogmatica 
ndr Universitd di Modena Rest Putlici Da Domenico Pollera, Modena. 
1770-1777. 7vol8. (4®.) 

This is an extensive work on various branches of Mathematics. There are 
lo^iithmic tables at the end of YoL m (Tomo m, 1772). 

T. 1. Seven-decimal logarithms with characteristics to 20,000 direct in 
mx. sets of columns of 80 rows. Adjacent to the extreme left number column, 
a column headed “S” contains the numbers 1 (1) 60, Le. seconds. Above each 


•V • • 
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s^t of coKiinns is a number, i.e. minutes, and. at top left-hand corner of pa^e^ 
degrees, so that all the numbers, taken as seconds, are expressed in degrees, 
minutes and seconds. Rules after third rows. 


n Toaldo, Giuseppe. Tavole Tngononietriche con un compendio di Trigono- 
)n€tria plana e sferica, teorica e praclica di Giuseppe Toaldo. Edizione 
Seconds, corretta ed accresciuta, in particolare d’ una Tavola de’ 
Logaritmi Iperbolici. Padova. G. Munfr4. 1773. (4o.) 

The first edition*^ was of date 1769, which was two years before the hyper¬ 
bolic logarithm table appeared in Lambert (205.0) and Gardiner (78.0). 

T. 1. Logarithms up to 10,800 to 7 decimals with characteristics and first 
differences. The arrangement is direct, four sets of columns per page with 60 
numbers in each set ; there is no point or comma between the characteristic 
and mantissa. The table is an abridged form of. Deparcieux (69.0), and the 
numbers taken as seconds are expressed in degrees (or hours), minutes and 
seconds in the same manner as in Deparcieux. Toaldo’s tables seem to be 


substantiallv correct. 

82.1. Donn, Benjamin. The British Mariner's Assistant: containing Forty 

T ables. adapted to the several Purposes of Trigonometry and Navigation — 
London. B. Law. 1774. (S^.) 

T. 1. pp. 1-44. Seven-decimal logarithms of numbers to 100 direct (with 
characteristics) and then to 10,000, modern arrangement with 100 (1) 999 in 
the argument column. The double-page is used, as the logaritl^ are given 
in full- Mean differences are shown at the end of each row, and it is to be noted 
that near the beginning of the table second differences are not negligible. Old 
numerals are employed and there are rules after 6th rows and between columns. 

{<2 2.} [Douwes.C.] Tafellen hehelzeridedeSinussen...alsmede deLogarithmen,... 

Amsterdam. 1775. 

[T. 3] Seven-decimal logarithms of numbers up to 101,000, modem 
arrangement. 

,v3 o Douglass. George. The Elements of Euclid,....To which are annexed... 
. TMes of Logarithms from 1 to 10,000 and Tables of Sines, Tangents 

and Secnnts Natural and Artificial. Edinburgh. 1776. (8®.) 

IT n i.p’-l7 Logarithms up to 10,000 to 7 decimab, modern arr^gement 

from I'K' The tir.t two figures of the logarithms are given once only and no 
Jiv. „ .. L of the «oo.d dgmo. The,. .o 

or spare.s between rows. 

13 n. .'Schulze. J. C. (1778). See our Section I for title. 

Thi. exceedingly useful collection of tables contains Bnggsian loganthms 

a. well as Napierian. ^ 
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fT. 1], pp- 2-5- Logarithms up to 1000 to 7 decimals direct. 

Pp. 6-187. Logarithms of numbers up to 101,CKH} to 7 decimals, modern 
arrangement with the numbers 1000 to 10099 in the marginal column. Differ¬ 
ences and their proportional parts are exhibited. The first three figures of the 
logarithm are given only once and there is no sign to indicate the inc rease of the 
final leading figure in the course of a row. At the beginning of the tables, where 
the differences change very quickly, the proportional parts, which are omitted 
in the body of the table, are printed on a folding sheet. At the top left-hand 
comer of each page the first number of the page, with the first tliree figures 
of its logarithm, is exhibited. As great care was taken to render the tables 
free from error this table should be fairlv accurate. 


84.0. Gardiner, W.—Canovai, S.—Ricco, G. del. Tavok Logaritmich^ del 

Signor Gardiner. Edirione terza Italiana. In Firenze. 1782. 

This work is really the third edition of Gardiner’s tables, but it is the/r.sY 
Italian edition. This is the first of three editions published at Florence. In 
describing these editions we shall note the differences from and the additions 
to Gardiner’s original work. 

[T. 1], pp. 6-165. Logarithms up to 102,000 to 7 decimals with differences 
and proportional parts; arrangement as in Gardiner (71.0). 

The second Italian edition has title as follows: T a role Logaritmiche del 
Signor Gardiner corretie da mold errori occorei...da Stanislao Canoiai e Gaetano 
Del^Ricco. Firenze* 1796. 

[T. 1] As above. 


65.0. Callet, Francois—Gardiner, W. Tables Portatives de Logarithmes. puhUets 

d Londres par Gardiner, augmeniees et perfectionnies duns leur dis¬ 
position par M. Callet. Paris. Firmin Didot. 1783. (8®.) 


These tables were “corrected with the most scrupulous exactitude." An 
extensive introduction explains the theory of logarithms, and the application 
of the tables of logarithms of numbers and trigonometrical functions. 

[T. 1] Eight-decimal logarithms of 1 (1) 1200 direct and then 7-decimal 
logarithms by modem arrangement for 1000 to 102,960*, the numbers in the 
left marginal column increasing from 1000 to 10,295. Differences and pro¬ 
portional parts are shown and the arrangement is as in Callet (98.0). The 

change of the final leading figure is shown by breaking the line at the entry 
where the change occurs. 

[T. 5] Twenty-decimal logarithms of 1 (1) 1001 (2) 1161; De Morgan says 
the logarithms of primes from 1000-1161 are mven hiit t.Kl.. ....n,. 


logariihmA are riren to g decimala. 
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more than that, i.e. odd numbers to 1161; also 20-decimal logarithms of 
101,000 (1) 101,179 with first, second and third differences. , 

The tables are beautifully printed, although the type is on the small side, 
and the accuracj^ of the tables is high. Of this edition Hutton says, “it is but 
justice to remark the extraordinary spirit and elegance with which the learned 
men and the artisans of the French nation undertake and execute works of 
merit.'’ We shall speak of Callet’s errata under Callet, 98.0 (1795). 


86.0. Vega, Georg, Freiherr von. Logarithmische, trigonometrische, uvd andere 

zum Gehrauche der Mathematik eingerichtete Tafeln und Formeln, 
Herausgegeben von Georg Vega, UnterUeutenant und LeJirer der Maihe- 
matik hey dem K. K. zweyten Feld-Artillerie-Regimeni. Wien [Vienna]. 
Johann Thomas Edlen von Trattnern. 1783. (8°) 

This is the first volume of tables published fey Vega. A number, of tables 
were calculated anew and the tables were compared with those of Schulze 
(13.0), Gardiner (78.0), Vlacq (24.0, 31.0) and Pitiscus {Thesaurus). 

On pp. iv-vi Vega gives a list of errors which he discovered in Schulze, 
Gardiner, Vlacq and Pitiscus. In the first three works the majority of the 
errors given are in the logarithms of numbers. The preface and introduction 
are in German, but the titles of the tables are in Latin and German. 

T. 1. PP- 2-186. Seven-decimal logarithms of numbers up to 1000 direct 
(with characteristics), and then to 100,499 by modern arrangement with 1000(1) 
10 049 in the argument column. The figures are grouped 3,4 and the arrang^ 
ment is the usual one for 7-place tables except that there is no sign to indicate 
the increase of the final leading figure. Proportional parte of Terences are ex^ 
hibited The first number and the three leading figures of its logarithm on each 
page are shown at the top left-hand corner. There is a narrow white space 

be'veen the leading groups and the body of the 

P. 420. List of errors found in Sherwin, 4th edition, 1761 (61.0), mainly in 

logarithnis of numbers. /. -xt 

g-n rinnn Samuel Tables of Correct and Concise Loganthms; for Numbers, 

London. 1784. (8».) . 

.. A Contpendious Introduction to 

[T. 1], pp. 5-51. T;iTfN) Ind oTm 2-00, ... 9-00 

Numbers 1 (1) 999 down left- an differences at the end 

heading succeeding columns u^sing of the numbers at the top 

o, each row. ,.e. on the "fi“^ 

of the columns suggests that two more ng 
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88.0. Hutton, Charles. Mathematical Tables: cojitaining Common, HyjKrhohc 

and Logistic Logarithms, Also Sines, Tangents, Secants and ^ ersed 
Sines, Both Natural and Logarithmic, Together uith St reral Olhtr 
Tables Useful in Mathematical Calculations — London, (-^r) 

Prefixed to this edition and to all the editions up to the sixth is Hutton s 
Introduction, including a history of Trigonometrical Tables and oi Logarithms, 
an essay on the Construction of Logarithms and finally the “Description and 
Use of Logarithmic Tables.” This introduction extends to l>o pages. The his- 
tory is very faithful and on the whole unbiassed: it is especially interesting 
for the information given with regard to the early trigonometrical tables. 

T. L PP* (2M185). ‘'Containing the Logarithms of All Numbers, from 1 to 
100,000.” Seven-decimal logarithms of 1 (1) 1000 direct and to Lhijm.hi by 
modem arrangement with 1000 to 9999 down left marginal column. The figures 
are grouped 3, 4, but no sign indicates where the final leading figure has to be 
increased. At the top and foot of the columns the numbers 0. 1. 2, ... 9 appear. 
In the right margin proportional parts of the differences are exhibited. At 
the beg innin g of the table, where the differences change quickly, the differences 
are not shown in a separate column: the difference has to be taken out at sight 
and then the computer fixes on the appropriate table of proportional parts. 
Up to 31,000 (p. 47) the first number on the page and the first three figures of 
its logarithm, and from 31,000 onwards the three leading figures of the first 
number and of its logarithm, are shown at the top of each page. Lines are ruled 

after fifth rows and between columns, double lines between columns 4 
imd 5. 


T. 2, pp, (186)-(190). "For finding Logarithms and Numbers to 20 Places 
of Figures.” Twenty-decimal logarithms of 1 (1) iwl (2) 1161 direct in twf» 
sets of columns of 50 numbers in each per page*. 

T. 3, pp. (197)-(199). Twenty-decimal logarithms of 10L(MHj(l» l'‘L139 

with first, second and third differences in adjacent columns. The fourth 
differences are negligible*. 

T. 5, pp. (203)—(206). sharp’s Logarithms: 61-place logarithms with charac- 
tenstics of all numbers to 100 and of primes from 100 to IPXt Figures are 
grouped in fives separated by commas (last group has 6 figures). The old 
numerals are here used, that is, the “head and tail” type. 

T. 6, p. (207). Sixty-one-decimal logarithms of numbers 999980 (1) 1 tKX>f>20 
with four orders of differences to 30 places. 

The work was dedicated to Nevil Maskelyne the Astronomer Roval: in the 
pref^e Hutton snys the undertaking of preparing a correct edition of mathe 
matical tables was occaaioned by the extreme inaccuracy of the fifth, and last, 

Enon giTen in Gray (178.0), see his Intzodactioii, p. 39. 
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E linor, f >hrrwiii> Ta^Je*. In order to ma^ke the tables as e<MTect m powaWe 
Hut" r. i the ' :Ard. or W5t/* edition of Shenrin's ToUev with the works 

rf Fruru- V. 3 C |. ‘ jaT'iiiier. etc. By this means he detected msny erron is 
erv h :: tr.rni not before discco ered. and of these between 2*> and 3C> were in 
rV^ of fTaT'iiner > work <71.0 and 7^.0). He dbcovcred that in 

*!i :5 Cjtv of >’ner^n the last hgnres in the table of logarithms were not wni- 
i; rmlv rrue :•:■ tbe nearest unit, although Gardiner, the editor of that editooii, 
h.^ i eorr-Kte i the table in that resf>ect in his own work of the same yearl The 
error? of this kind in the 3rd edinon of Sherwin amounted to several thoueanda! 
Hunon. however, has corrected these and great care was taken bv him in 
reading the proofs. As a result the tables are very correct, although accordiBg 
to Glakher. Hunon still retains 10 of Macq’s errors, which aflect the 7th place, 

bat this number is reduced to five in the 3rd edition. 

These tables passed through several editions and. as these were not all 

identical. I shall point out the difierences in the wbles of the loganthme of 
numbers. • i « • 

Isr Editi on ! 17S5h I. p. 312. Errors in Gardinerf. 1712 ; 31 in the logarnliiiia 
. f numWrs. including an error in the 2*>-decimal table. •» in log.-trigonomrtrical 
functim^ 7 in trigonometrical differences. U. p. 313. Enom in Garfi^, 
1770; 51 iu logarithms of numbers. 35 in log.-ttigonometncal functions, 4 m 

their di^erences. .__ w^ 

•-'M Ehtiofx f 17011. Tables as in 1st edition. ErraU-liste as above 

p. 311. Ten errors in Callet. 17^3. found in reading Callet with the prods 

A. addition to the otipna p»f«. h« d.» 

The«U U channeo made m the attanjemen.-il) tthete 

Voa - - r.e increased in the course of a row a short line is pdaced above tte 

jrdeoimal’. but this sign ti not continued to the end o^ ^ ^ 

^ now he««ne of the uniform type in 

everv taole. 

tS: ““Ihiea h.ve°l!^n etdatpd mni ««n. oe. 


intro'iuce*! 


“j* "t XLis Tfibl^ exten'is to ll^A*(** 


i the last 8 uOCi It^arithms being Aown 


• Tt -e. V«iiae in the It^ etlitico (OI»islier>._ _ _ ^ .1— — 

, in KAh beeb ..e. IT42 «ni * — 

- M>d thoee recened by pnrnte , , 

TI-YWA^IIS ^ i • • 
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to 8 decimals (4, 4). The arrangement is the same as that m the .3rd e.ii o i. 

The additional pages are numbered (186*H201*). , , 

T 2 commences at p. 186 as in the earUer editions, but it is extended t 
the odd numbers from 1161 to 1199._This table is beautifully printed with 
narrow spaces between the groups of 5 figures and after fifth roi\ 

T. 3 is extended to 101,U9- Arrangement as in T. 2. 

Errata-lists. P. vii. Four trigonometrical errors. Pp. :3f2-;3. Lists are 
practically identical with those in Ist edition; a few additions. 111. Ten errors 
in Callet, 1783 (as above). IV. Two trigonometrical errors m Taylor i92.0); 
these are additional to those given by Taylor himself. V. A few err- u. in Callet 
<98.0). VI. Four errors in Borda’s (104.0) logarithms of numbers. 

The tables are beautifully printed, but the trigonometrical tables are rather 

crowded. 

Qth Edition (1822). Similar to the 5th. 

1th Edition (1830). Seventh Edition with Seven Additional Tables of Tri¬ 
gonometrical Formulae. By Olinthus Gregory. 

P. iv. Errata-list of the 6th edition; includes 21 errors in the main table 

of logaritliiQS of numbers. 

The Historical Introduction is now omitted^ but the Description and L 
of the Tables” is retained. The 61-place logarithms are omitted ‘as of little, 
if any, use to the ordinary purchaser” of the tables. The arrangement is that 
of the 3rd edition except that the marked fourth figure is exhibited to the end 
of the row. The tables, with the omission of the 61-place logarithms, are the 
same as those in the 5th edition, their enumeration being slightly altered. T. 
is T. 7 of the 5th edition. The trigonometrical tables are badly printed and 
crowded. 


De Morgan mentions an edition of 1849 and Glaisher one of I have 

seen the 10th edition, 1846 (Gregory). Hutton introduced a new type of numeral, 
which we refer to as “uniform.” All the figures are of the same depth as 
distinct from the old numerals, some of which have “ heads ' and some ‘tails ' 
From the 3rd edition onwards all the tables are printed with the “ uniform “ 
numerals, but in the first two editions the trigonometrical tables, the table 
of logistic logarithms and that of the 61-place logarithms are printed with the 
old numerals. I think that in this way Hutton made a retrograde step. 


89.0. Atwood, George. An Essay on the Arithmetic of Factors, applied tu I'xirioae 

Comptitations, tchich occur in the Practice of Numbers. London. 
1786. (4®.) 

This pamphlet of Atwood’s is almost unknot^Ti. Although it was chiefly 
intended for the calculation of hyperbolic logarithms, the common logarithms 
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can be readily obtained by multiplying the correspondinghyperbolic logarithmic 

Atwood's brief tables are sufficient to give the logarithm of any 
number to 1^^ decimals by a very simple method. See Section IV. 


90.Donn. Benjamin. Mafhe}t}a(ical Tables, or Tables of Logarithms, of Sines, 

Tangents. Right Ascension and Declination of the Sun, etc.... Third 
edition with large additions. London. B. Law. 1789. (8^.) 

The preface is dated 1773 and it is the same as in Donn (82.1). The E.ssay 
on logarithms is also identical. Probably 1774 was the date of the first edition. 

T. 1. Seven-decimal logarithms as in Donn (82.1). 

90,1. Vlacq. A.—Ebert, J, J. Adriani Vlacq Tabulae Sinuum, Tangentium & 

Secantium et Logarithmorum Sinuum, Tangentium et Numeroruin ab 
1 ad 10,000. Quibus Additae sunt Tabuhe Nu7nerorum Quadratorum 
et Cubicorum ab 1 ad 1,000. Editio Nova, Emendata et Auctaab lohanne 
lacobo Ebert. Francofurt. 1790. (8^.) 

T. 2. Seven-decimal logarithms up to 10,000 direct; no differences; 
characteristics are separated by a point from the mantissae. First number of 
each page is shown at top left-hand corner. 


91.0. Ewing, Alexander. A Synopsis of Practical Mathematics. Edinburgh, 

3rd edition. 1791. (8®,) 

[T. 1] Seven-decimal logarithms to 10,000, modern arrangement with 100 
to 999 in left marginal column. 

14.0. Maseres, Francis. Scriptores Logarithmici, or a Collection of Several 

Curious Tracts on the Nature and Construction of Logarithms. Vols.i-vi. 

London. 1791-1807. (4®.) 

Vol. Ill (1796), pp. 119-125. Sixty-one-place logarithms. See Sharp (65.0). 

92.0. Tavlor, Michael. Tables of Logarithms of all Numbers from 1 te 101,000 

avd of the Sines and Tangents to every Second of the Quadrant, mth 

Preface by N. MasMyne. London. 1792. (Large 4°.) 

Taylor's tables are more important historically from the trigonometrical 
point of view than from our present one. The author was a 
Lmputer attached to the Staff of the Nautical Almanac, and a pupi 
of Hutton He died before the last half-sheet of the tables was printed, bu 
Ma^kelvne composed the preface and the introduction, dealing i^th the i^ 
of the tables. The preface and introduction extend to 63 pages and at the 

' Tt 11 rrarillmlto 8 decimals to 1000 direct*. Then modern arrangement 
for numLr7»p to 100,999, »i.h 1000 to 10099 in left margma column, 

. in S,po„. t in CO.,. Tb. 1000 log.n.h~ .1*. <« » " 
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7 decimals up to row 9999 and to 8 decimals from there to the end. The fi^re^ 
Le grouped 3, 4 and 4, 4 and there is no sign to mark the mcrea.se of the 

final leading figure. There are two sets of ten columns on each page 
rows, so that 1400 logarithms are shown on each page. Differences an pro¬ 
portionals are exhibited in the right marginal columns of each .set. .\t the 
heads of each set a catch-table is given, which shows the range of num lers am 

logarithms in the set. Thus: 

Number 26800 to 2/499. 

Logarithm 4281348 to 4393169. 

Rules are placed between columns, double between columns 4 and o. and 
after fifth rows. The table is well printed in the old numeral type. The accuracy 
of the logarithms is high, and Glaisher* has pointed out that only sL\ of ^ lacq s 
errors, which affect the 7th place, are retained. A brief errata-list apjiears at 
the end of the volume. The table was compared chiefly with Hutton’.s table. 

{93.0.} Girtanner, J. J. LogarUhmische Tafeln zur Abkurzung kaufmduimcher 

Bechnungen^, 1794. (?) 

These are tables of “ commercial logarithms ” and give logarithms of integers 
and fractions of different forms, of which eighths, tenths, sixteenths ami 
sixtieths are common. This appears to be the first publication of logarithms 
of proper fractions. 


94.0. Hutton (1794). See Hutton (88.0). 

95.0. Vega, Georg. Thesaurus Logarithmorum Completus, ex aritkmeiica Jaffa- 

rithmicay et ex trigonometfia artificiali Adriani Vlacci coUectus, plunmis 
erroribus purgatuSy in, novum ordinem redactus,,.., Wolframii demque 
tabula logarithmorum naturalium locupletatus a Georgia Vega.,., 
Lipsiae, In Libraria Weidmannia, 1794. (Folio.) 

There is also a German title-page commencing Vollstdndige Sammlung 
josser logarithmisch-trigonometrischer Tafeln .... Leipzig. 1794. 

The preface and introduction are given in Latin and German. In the preface 
Vega gives a list of errors in Vlacq, which he has corrected. These were serious 
errors. Besides these, he corrected many last-figure errors and the errors 
pointed out by Vlacq himself. The proofs were examined very carefully by 
some friends in the “ Artilleriekorps” at Vienna, under his guidance, and, as 
he had done previously in 1783, when he published 7-figure tables, Vega offered 
a ducat to the first discoverer of each error in the table which was likely to 
occasion a false calculation. Fortunately for him no one at that time examined 


MonMy 


Cychpaedi 


p. 335. 
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hi? Trigouonietrical canon. The logarithms of numbers, however, are very 
accurate. 

The I/>>;s(nirus is a reprint of the Jri/AmeOco Logarithmica (1628) and the 
1 riijr.,,o,r,etria Artijicialis (16331. The introduction, which extends to p. ttit 
gives a very hne account of the properties and appUcation of logarithms. 

^ arious logarit hmi c series are developed in an interesting manner. 

T. 1. “Magnus Canon Logarithmorum Vulgarium.” 

P. 3—0. Ten-decimal loganthnis up to ItXK) with characteristics direct. 

Pp. o-3*.*9. Ten-decimal loganthms to 100.999*. modern arrangement with 
neces:?ary modification. The numbers in the left marginal column proceed from 
li>00 to 1C»099. As the logarithms are to 10 places and the first differences 
contain five or six digits it is necessary to use the double-page. On the 
left-hand page the columns 0 to 5 with columns 0 to 5 corresponding 
containing: the first differences are exhibited, while on the right-hand page 
the columns 5 to 9 with their diSerence columns appear. A heavy rule 
separates the set of difference columns from the body of the table. The loga¬ 
rithms are srouped 3. i, 3. the groups being separated by a narrow space; the 
leading group is given once oulv on each of the left-hand and right-hand pages. 
An a sterisk marks the tabular results to the end of the row on the page where the 
change in the linal leading figure occurs. If the change occurs on the left-hand 
page it is not necessary to continue the asterisk on the right-hand page, for the 
new lea.iing figures appear there at the commencement of the corresponding row. 
The left-hand marginal numbers are for convenience given also on the right-hand 
p.ige. As mentioned above the first differences consist of six or five figures and 
n ith these the leading group of three or two figures appears only once, an 
asterisk to the end of the row again denoting change of final leading figure, 
a decTea.-;e. Proportional parts are shown, in the right-hand margmal columns, 
of the differences up to the 7th decimal only, so that the table may be u^d^ 
a T-rigure table. At the top of the left-hand page the range of numbers m the 
. 1, ,uhle-paae and at the top of the right-hand page the first three figures of the 
, logarirhras ar, eilubited. The table U beautifully prmted, old 

r uin-ra!-; in some copies the paper is poort. 

Th- artaueeuunt is not a parriculatly good oue. for the computerla some- 

wh.tt In. We ... take out a false difleteuce. Macq s ongmaUable B much m^ 
. onveniem. Rules are inserted bcttreen columns and aftei tbir torts, rti 

"" t;d;:::,':rve.a. where -'O-equlted. ^e com^m.. 


T V ,r of the ThiMunu see Ve« (IW h 19-1- 199.31P 
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as they range from 44 at the beginning of the tab! 
second difierence is greater than 3, its effect will 
Preceding the table Vega gives a formula which 


D' X 0-ahcde -r ^ 


0*a6 (1 ~ O'ab) 


I^g ^ = log n -f- ^ X u*€K/cae — ^ 2 2 

where w is the number composed of the five leading digits of .V. 

D' = first difference, D' = second difference taken as positive. «. 6. c, d, 

are the 6th and following digits of V. 

To simplify the process of applying this correction. ^ ega has given a table 
on the page preceding the main table, which exhibits- ^ it 

0-oh 0-00 (-01) 0-50 and i)' = 4 (2) 44. The table appUes equaUy weU for 

0-db > 0-50, since if ^ (x) = x (1 — *) then (x) = ^ (1 - x). 

The correction must also be made when antilogarithms are required. \ ega 

gives the simple rule for fiinding antilogarithms, ^ obcdtj wh^r. 

i is the given logarithm, logn is the nearest logarithm in defect in the table, 
and O-ofecdc will be the 6th, etc., figures of the required number, but m the 
introduction (p. xviu) he supplies a formula to apply the correction for the 

second differences, viz.: 

L-logn _ o-abcdef 

O'+ iir {1 - 0 -ab) 

L is the given logarithm, log n is the nearest less tabular logarithm, is 

the nearest 2-place decimal less than - jy and ahcdef vrill be the linal 

figures of the required number. This process is in effect to correct the first 
difference. 0*a6 will generally be found by inspection or by a slight calculation. 
I would point out here that by altering this formula a little, it is possible 
to find the correction direct from Vega's auxiliary table instead of calculating 
i^(l — O-uh), which, of course, is not difficult. As before, we find O'oh by 

inspection, and then subtract - — ^0 ab) jy, finally 

JL • mm 

divide by ZX. It will be noticed that the correcting term may be taken direct 
from the auxiliary table*. The second differences are greater than three up to 
the vicinity of p. 100, i.e. up to number 38200. 

^ Thfse formiilae are easOy obtained. If 3r=it -f- and log A -> log a = d, ve have 

log iy=log a[/>'is taken -i-ve] 

4 . • Z 

j « (1 — w) 


Tben » = 


a 

^1 ThoB is Vega’s fonn. We may write w = 


1 *> 
a • 


ir 


O' 


We ina%' aUt 


caleolate 


adding 


ir 
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The ThcsQUTus is almost certainly the table of 10-figure logarithinfl whicli 
has been until recently most generally used. Gauss tested the table of lo^ 
rithms of numbers and found it was very correct. Lefort, in the work cuted. 
under Vlacq (24.0), has given the errors which are common to Vlacq and Vega, 
found by comparison with the French manuscript tables, Tables du Cadastre*. 
On p. XXX an errata-list is given, and an identical list is shown on p. 685. These 
errors were found after the printing. Glaisher remarks that some copies have 
a more complete errata-list than others, and two copies which I have examined 
show this discrepancy. The more complete errata-list has the errors in Vlacq 
marked by an asterisk, these not being indicated in the preface. Sangf gives 
42 errors in Vlacq and Vega between 20,000 and 30,000 with the correct values 
to 15 places. Vega detected all the hereditary errors which affect the first 
seven figures, which had descended from Vlacq,‘although they are not all 
corrected in the text, several appearing in the errata-list. Glaisher J shows that 
Vega has still 23 of these in the text. Errata-lists have also been given by 
Gronau and von Leber, and single corrections by Gray, Wackerbarth, Stein- 
hauser, Westphal and Luther, but the list below is a complete one. 

Max von Leber, in his Tabularum ad faciliorem...interpolationis computor 
tionetn utilium Triasy Vindobonae, 1897, gives auxihary tables to facilitate 
interpolation in Vega’s table, and a list of errata. See Peters 199.3 and our 


p. 160 foot-note. 

In Vega’s Thesaurus the tenth decimals of the logarithms of the following 
numbers are in error. The table gives the correct tenth decimal; when two or 
more figures occur in this column the true logarithm differs from Vega’s in 

the last two or more figures (e.g. Vega, 29; correct, 30). 

These corrections are taken from a list of errata given by Peters (199.2). 
Corresponding to each number A the true tenth decimal B is given. 



(558) 

(863) 

(869) 

10033 

(11003) 

(11240) 

11699 

(15620) 

(17646) 

(17647 

(17648) 

(17649) 

(20071) 

(20280) 


89 

7 

4 
2 

30 

2 

10 

5 
9 
7 
1 
1 

09 

7 


(20375) 

(20645) 

(20822) 

(20866) 

(21245) 

(21749) 

(21795) 

(21904) 

(22016) 

( 22200 ) 

22312 

(22877) 

(22996) 

(23274) 


4 

2 

1 

30 

4 

3 

4 
8 
6 

5 
3 
2 

3000 
300 


(23492) 
(23825) 
(24156) 
24580 
(25173) 
(25524) 
(25586) 
(25707) 
(26004) 
26407 
26642 
26699 
26717 
27291 


2 

1 

09 

6 

8 

60 

6 

6 

4 

4 
40 

3 

5 

4 


27560 

27586 

27861 

27921 

28486 

28680 

29112 

29226 

29446 

29639 

29703 

30502 

30728 

31001 


2 

9 

3 

6 

700 

70 

6 

800 

8 

7 

2 

7 

2 

1 


31627 

(31653) 

31817 

31919 

32111 

32633 

32672 

33370 

34037 

34664 

34702 

34734 

35053 

35298 


6 

8 

80 

7 

6 

10 

4 
7 

7 
0 

5 

8000 

9 

8 


♦ Aiso see Glaisher, MorUhly 

1874, Supplementary Number. 

+ Ptoc, Rou. Soc. Edin. vol. vm, p* 376. 


Notices, Boy. Asiron. Soc. May 1872. June 1872, March 1878 and 
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A B 

A B 

A B ! A B I A B 

35779 1 
(38051) 7 
38277 2 
38321 6 
38783 2 
39227 5 
39802 4 
39839 6 
40108 3 
40127 20 
40966 7 
41156 6 
41227 3 
41385 5 
41947 0 
42191 0 
42584 2 
42868 0 
44021 39 
44822 3 
45060 4 
45231 6 
45238 2 
45474 4 
45549 7 
45571 7 
45697 6 
45725 1 
45755 7 
46073 8 
47162 39 
47476 2 
48305 4 
48614 7 
48626 7 
48845 9 
48980 8 
49047 5 
49295 10 
49409 2 
50100 9 
50211 8 
50414 0 
50601 6 
50828 2 
50937 0 
50996 4 

51037 2 

51096 1 

51141 9 

51175 3 

51299 2 

51388 4 

51389 6 

51606 0 

51607 5 

51820 6 

51915 3 

52064 3 

52533 7 

52565 7 

52587 7 

52620 7 

52792 4 

52823 6 

52986 1 

53139 3 

53647 7 

53868 4 

54026 2 

54040 3 

54145 0 

54273 3 

54349 6 

54419 69 

54708 2 

54825 3 

55010 49 

55115 7 

55313 8 

57089 7 

57202 6 

57486 5 

57751 7 

58081 1 

58214 5 

58223 1 

58301 0 

58477 2 

58858 6 

59007 0 

59498 3 

60401 9 

60487 1 

(60704) 2 1 

60794 1 ! 

61011 3 1 

61157 3 

62038 4 

62131 6 

62173 6 

62257 3 j 

62273 3 ! 

62933 49 i 

63183 8 

63357 49 

63887 0 1 

64086 4 

64639 0 

64993 39 

65143 0 

65185 9 • 

65311 4 

65659 0 1 

65946 3 1 

66125 0 1 

66187 6 

66239 3 

66423 6 

67399 29 

69009 1 

69311 8 

69457 2 

69477 4 

69988 1 

70019 39 

70040 4 

70043 0 

70066 8 

70599 5 

71140 8 

71306 8 

71569 1 

71653 4 

71764 5 

72103 8 

72298 4 

72538 1 

72675 4 

73046 89 

73069 5 

73286 3 

73303 8^) 

73404 o 

73441 7 

73501 8 

73570 0 

73571 1 

73655 8 

74527 5 

74723 7 ! 

74733 4 j 

74932 4 i 

74941 39 ; 

75149 8 I 

75386 1 1 

75395 5 

75560 2 i 

75562 5 ! 

75590 3 ■ 

75613 3 . 

75841 7 

75953 3 . 

76369 8 1 

76519 7 ] 

76574 39 ; 

76683 1 

77047 1 

77437 5 

77663 6 

77926 1 

77944 5 

78079 4 

78259 1 

79447 4 

79467 0 

79666 19 

80060 8 

80062 9 

80063 3 

80090 7 

81212 59 

81460 7 

82951 59 

82991 6 

83693 5 

83803 9 

83967 8 

85651 8 

85810 20 

86688 

86708 89 

86S9S 1 

87634 2 

89182 6 

89185 7 

96625 6 

91086 7 

91087 6 

91801 1 

93155 2 

93498 1 

94^349 8 

9<i9Sl 79 

97674 6 

98053 7 

98336 6 

98337 50 

98338 4 

98339 7 

98340 40 

98341 2 

98342 4 

98:445 7 

98346 7 

98348 6 

98350 3 

98352 8 

98353 5 

98356 3 

98357 8 

98358 3 

98359 7 

98364:» 1 

98362 7 

98365 3 

98366 4 

98367 5 

98772 7 

98936 8 

98966 3 

99404 7 

99926 1 


{96.0.} (Anonymous, III.) Tables des logarithmes des nombres, depuis 1 jusqu'd 

10700...Jrc«s^ d Vusage de la navigation,... Hovius. Port-Malo. 
An, m. [1794 or 1795.] (?) 

De Morgan says, “Six figure logarithms of the common type, in all respecti? 
but one, and that one curious and perhaps unique. A rectangle which corners 
with the upper right of the page, has an extent of 30' with the usual semi- 
quadrantal arrangement of trigonometrical logarithms. In the remaining 
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gnoniou comes a part of the table of logarithms of niunbeis. At ninety of 
these to a page, the logarithms of numbers come so near in the book to Ae 
corresponding figures in the sines and tangents, up to 45°, that a person who 
wants the natural sine or tangent has very little turning of pages to do. But 
this is no help in the second half of the sines or the first half of the cosinee. 
\\ hen the half-quadxant is finished, the remaining logarithms of numbers run 
on in the usual way. Had the author made a full quadrantal arrangement and 
checked the speed of his logarithms of numbers a little, by additional lead or 
otherwise, he might have made something which would possibly have been 
judged worthy of imitation, in tables specially intended for astronomers and 
other trigonometers*.'' 


{97.0.} Borne, Abbe. Principle ragionati de Aritm^ica, Pesaro. 1795. (8®.) 

At the end of this treatise there is a table of logarithms of numbers of a 
peculiar and interesting kind. The table exhibits the 7-decimal logarithms of 
all prime numbers to 10,000 and the lowest divisor of all numbers which end 
in 1, 3, 7, 9. The arrangement is simple. All numbers which end in 1, 3, 9 

up to 10.000 are found by double entry; the two final digits indicate the row 
and the leading digits are found at the heads of columns. If the number is 
prime the 7-decimal logarithm is entered, but if not the lowest divisor is given. 
Thus in 20 pages there is a potential table 0(1) 10,000. De Morgan, who had 
seen the table, remarks that the same space would have contained the 
logarithms of all odd numbers not ending with 5; and these with the logarithms 
of 2 and 5 printed at the head of every page would have been more useful 

than the factorst. 


^8 0 Callet Fran5ois. Tables Portatives de Logarithmes, Contemrd Les 

nthmes des S ombres. Depuis 1 jusqu^d 108,000; ies Loganthmes ^ 
Sinus et Tangentes.,., Prkedees Uun Discours prdmtnatre stir VEx- 
pUcotion, rUsage et la Sommation des Logarithmes.... Edition Stoeo- 

type. Pans. Pirmin Hidot. l<9o. (8 .) 

Callet 3 work- of this date is much mote eittnsive than that ol 
(lardinet s name ha, disappeared from the title-page tutd this » 

logarithmic tables nere the first set of tables to f 

is ptohablv the most complete and practically wWcoUee on 

Uection is almost unique.” I. is c.rtitinly one of the mo. erred, 

fTpment of the tables is generally good. 


c 


* English Cyclopaedia. voL vn, p. 1001. 


t IM. pw 1008 . 



‘.*7 


BKIGGSIA^! 

are beautifuUy printed, although the f 
are used 


I. 


and 1 - 

modern 


r^ll PP (1)-(168). Eight-decimal logarithms* up to IJW 'Jireir 

d,eL to 100A. 8-docbnaU from lOO.CM. to 1 oT.000 v . 

arrmrgemeat. whoro the numbers in the f oli ntm .be 

final leading figure is shown as in CaUet (85.0) by breaking ™ •; 

that the tabula^esults which foUow the change m the row ta 1 bel..^^ h. b - 
part of the row and the new leading figures are inserted at the .aine .. b . 
this new row. This arrangement, though it overcomes the dirhcult> ^er^ e • 
may be objected to from the practical point of ^^ew. and it luio ne%.^r ic- 
approved by later writers on logarithmic tables. A point separates t le ea. hil' 
group from the body of the table. Differences and proportional parts are shov n 


in the right 


nnx .nn. ^^UTginal column; at the beginning of the table, where the dilt. r- 

ences change quickly, the proportional parts of alternate difference^ only are 
given. The differences have to be taken out at sight and the appropriate table 
then gives the proportional parts. In two columns on the left of the number 
column the number and ten times the number in that column taken as ^econos 
are exhibited in degrees, minutes and seconds, sexagesimal. At the top of the 
page, S and T values are shown to 7 decimals with V the variation for 1"' 
to two more places. The use of these functions wiU be dealt vsdth in the trigono¬ 
metrical section. There are 60 rows per page if we count the two parts of a 
broken line as one. Catch-numbers are given at the top of each page, showing 
the three or, later, four leading figures of the first number and logarithm m 
the page. Rules between columns, double between 4 and 5 and spaces aft.-r 


rows depending on the number of broken lines on the page. 

[T. 2 (a)] = Callet’s T. I. Twenty-decimal logarithms of 1 (1) 12"*<1 on Irft- 
hand pages between (170)-(188). Figures are grouped in fives with a pount 
between groups and the logarithms are in two sets of columns of 6'" rows jit-r 

[T. 3 (o)] = Callet’s T. II. Twenty-decimal logarithms of ItillXKi.l) l"l.l<‘.i 
on left-hand pages between (190)-(194)t. Differences to the third order are 
shown, without sign. 

[T. 5 (o)] Sixty-one-decimal logarithms of 1 (1) Itxi and then of all primes 
to 1097. Only the last 51 decimals are exhibited: the first ten are obtained from 
the 20-place table. Figures grouped in fives and sptaces after fifth row-. 
(Left-hand pages between (202)-{210).) 

[T. 6 (o)], p. (210). Sixty-one-place logarithms of numbers 99998< » 1 1 1 


1000021 . 


^ Glaiaher says 7 in error. 


t Errors in Gray U78.0), see his Introduction, p. 31». 
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[T. 12], pp. (279)-(288). “Tables des parties proportionnelles.” This table 
can l)e used for interpolating in logarithmic or other tables. It really gives 
the products of n x m, where w = 1 (1) 9 and m = 1(1) 10,000. The small 
table at the top of the page entered for arguments n and the last two digits 
of m gives the two or three final digits of the product. The larger table gives 
the leading figures (i.e. all but the last two) of the product by entering for argu¬ 
ments n and the remaining digits of m. 

Callet’s tables are substantially correct, but it is not surprising if some 
errors are to be found in such an extensive collection. A list, which concerns 
[T. 3 (a)], is given by F. Lefort in Comptes Rendus, t. xliv, p. 1100* (1857), 
and Glaisher remarks that this list will apply to the “later” tirades. He must 
mean “earlier” tirages. This table was taken from Gardiner and Callet ex¬ 
tended it for the numbers 101,139 to 101,179. Ltfort’s list gives the errors 
which are to be found in all these numbers from 101,143 onwards with the 


exception of 101,147. These errors vary in value up to as much as 36 in the last 
two decimals, and in addition the logarithms from 101,173 to the end have their 
twelfth figures one unit too low. Lefort does not give the date of the tirage 
which he examined, but we may assume that the list holds for all tirages prior 
to 1857. It certainly applies to tirage 1829. The tirage of 1859, however, which 
I had before me in describing the above tables, has been corrected to a large 
extent, for in it, assuming Lefort’s values to be correct, there are only three 

errors of a unit in the last place, at 101,164, 101,170, 101,175. 

Brief errata-lists are published in various works of mathematical tables, 
such as those of Hutton (88.0), Hobert and Ideler (102.0), Borda and Delambre 
(104.0), Vega (103.0), and Bauschinger-Peters (197.0). Gauss in Zach’s Monai- 
Uche Correspo 7 idenz (Nov. 1802) or Werke, Bd. iii, p. 241, and Gernerth m 
“Bemerkungen fiber altere und neuere mathemat. Tafeln,” Wien, 1863t, 


also ffive an errata-list. 

Of these tables there were tirages in 1803, 1821, 1829, 1840, 1853, 1859, 
1862 (“revue par J. Dupuis”). There is also an edition of 1861 edlW by 
M Soiaey and one in 1906. A tirage of 1827 appeared in Enghsh, stereotyped 
and printed by Didot at Paris, and this, which gives trigonometncal funettom 
only was intended to accompany Babbage’s logarithms of numbers. I may 
poini out that some of the tirages have no pagination. For the accuracy of the 

1862 edition, see Lu\dni (169.0). 

99.0. Adams, John. The Matheatami,,'s Comt^nicrt a, a Tei^^ 

/•row 1 <0 10,860.... London. Mount & Davidson. 1796. (8.) 

V V .4 nms. Tabks de loearithmes de CaUet,” pp. 1097-1100. 
* “Note sur les erreure que contient une des labl g senarately. Gemerth 

+ Published in Zdtschr. f. d. osterr. Gymn. Heft vi, p. 407 jJ^ogarithm tables, 

examined many tables for errors and considered in particular hereditary errors m log 
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FT. n Six-decimal logarithms of 1 (1) 10,860 by modern arrangemeoi 
with numbers 1 (1) 1086 in the left marginal column of left and right fuige^. 
The double-page is used for the ten columns; the mean difference for each ro^ 
is shown in the right marginal column of each page and the proportmnal par > 
are shown very neatly at the foot of the columns, which are headed 1 (1) d. 

The table seems to be accurate. 

100.0. Gardiner, W. Tavoh logaritmiche del Signor Gardiner corrette da moltx 

erron occorsi...da Stanislao Canovai e Gaetano del Ricco. Firenze. 

1796. (80.) 

This is the second Italian edition of Gardiner published at Florence. [T. 1 ] 
is practically identical with that of 1742, but [T. 5] and [T. 6] are omitted. 
The type is not good and the paper is poor. vSee Gardiner (71.U). 

101.0. Vega, Georg. Georgii Vega...Tabulae Logarithtnico-trigonometneae cum 

diversis aliis in Matheseos usum constructis labuhs ef F>>r»iulis.... 


Editio secunda, emendata, aucta, penitusque reforinata. Lip.-^i 


c 1 o ^ 1 t ^4 


(2 vols. 8°.) 

There is also a German title-page, Georg Vega"s.,.Logarithmxsch-tr\gfmo- 
metfische Tafdn.,.. Leipzig. 1797. Weidmannsche Buchhandlung. 

These two volumes, which extend to 409 and 371 pages respectively, con¬ 
tain a large collection of logarithmic and non-logarithmic tables. The intro¬ 
duction is given in Latin and German similar to that of the Thesaurus (Ixxxiv 
pages), and the logarithmic tables were compared with Callet (98.and Taylor 
(92.0). At the end of the introduction a brief errata-Iist is given. 

Vol. I, T. 1, pp. 2-187. Seven-decimal logarithms up to 1(KX) and then to 
101,000 by modem arrangement with the numbers lOtX) (1) 1U,U99 in the left 
marginal column and the proportional parts of the differences. The change in 
the final leading figure of the logarithm is denoted by an asterisk prefixed to 
all the logarithms affected, i.e. to the end of the row. 

A third edition* was published at Leipzig, 1812, and the tables contained 
are the same. The preface is dated 1797. The old type of numerab is used in 
both. 


102.0. Hobert, Jean Philippe—Ideler, Louis. Nouvelles Tables tngofio- 

mitriques calcuUes pour la division decimale du quart de cercle. 
Berlin. 1799. (8®.) 

These tables are mainly trigonometrical and the table of logarithms ol 

numbers is a small one. A lengthy introduction in French deals with trigono¬ 
metry and logarithms. 


• DnUe vtfbesserU und vermehrit Ausoabe, 
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[T. 2], pp. 325-347. Thirty-six-decimal 
099080 (1) 1 < 't>0021. 


logarithms of 1 (1) 1100 and 


{liio.n.} Veiia. C4. Georgii Vega...manuaU logarithmxco-trigonoTnelricum.... 

E^litio secunda, aucta et emendata. Lipsiae, 1800. (8®.) 

T. 1. Seven-decimal logarithms up to 1000 direct and by modern arrange¬ 
ment from lO.t^Xt to 101,000 with proportional parts of differences in marginal 
column. This table is identical with T. 1 in Vega (101.0)*. 


l»>4.o. Borda. Ch.—Delambre, J. B. J. Tables Trigonometriques Dedrmles, 

ou Table des Logarithnies des Sinus, Secantes et Tangentes, suivatU la 
Dii'ision du Quart de Cercle en 100 Degres,...; Precidees Be La Table 
des Logarithvies des ^ombres,,.' Caleulees par Ch, Borda, Revues, 
Aagmentees et Publiees Par J. B. J. Delambre. A Paris, De L’lm- 
primerie de La RepubUque. An. ix. [1801.] (SmaU 4°.) 

[T IJ Seven-decimal logarithms up to 100,OOOareshownbymodern arrange¬ 
ment with the numbers 1000 (1) 10,000 in the left marginal column with pro¬ 
portional parts of (Ufferences in the right marginal column. Unlike the great 
maioritv of T-place tables, the figures are grouped 2, 5 and a heavy mle sep^ 
rates the leading group from the body of the table. A broken hne, ^ m Callet, 
indicates the increase in the final leading figure, but smce the lea^ ^oup 
., .n*ists of onlv two figures the broken lines are comparatively few. The leading 
.roup 1^ <hown three times on each page. There are heavy rules between columns 

f' Seve„.decin,al log«i.hms up to 1000. ■‘T.bl.a P?” 
Jam'hmo .run uombre. e. le uon.br. d’uu Loguritbu... juaqu'a daSgurea. 

’’'’” 1 '“ o" n “v,!n-deLal logarithma of 100,000 (1) 102,000 -ri* 

[l.jJ r.K tn . e i rT Tbe fieures m both tables are 

TuH •' r' a.ld‘ .boLTugemeu. U di^ct iu aets of .»luuu», 60 .o,a p« 

pane with spaces after ^ L’fiditeur,” an errata-list of the 

,j p. ,2.;. a, ,b. .Ud O ke ,6 .™ra to tbe 

TbLL 

logarithmic trigonometrical tables. 


page with spaces after L’fiditeur,” an errata-lL 

* m ^ L ” *( 0) is given consisting of correction of 46 erro 

- Tables fie Pezena--. (-8 0) is ,, _ ^^t la 




In.'i.n. Hutton 


i.sol. 3rd edition. See Hutton (88.0). 


dMwripUon is from GlMsher’s BtporL 
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106 0 T«ch«m.cher, J. R. T-ble, calcuhUdJo, the AMtr«lw„ »/ »J-- 

hoth simple and coMpound ,mlh an account of the Vurrenctes and ilmua 

of the Principal Commercial Cities of Europe. London. Orumtal Lre.>. 

1802. (40.) 

This book contains commercial logarithms, and there is one table of loga 
rithms for the exchange between London and each other place. In this way 
operations are very much simplified. There is, however, no mention made of 

the word logarithm in the book. 


107.0. 


Leonelli, Z. Supplement Logarithmique, contenani la decom/MJSiiiov (U < 
grandeurs numeriques quelconques en facieurs Jims; noimw tres- 
propre, et incomparablement plus courts que louts autre melhode, poor 
calcukr directement Iss logarithmes et Isurs valeurs nutureUi s. a rai</e 
des logarithmss ds css facteurs, et munis de trois tables de loganthw's 
facteurs: les deux premises pour les logarithmss vulgaires ft hgjter- 
boliques d vingt decimoles, et la troisieme pour les logarithntrs . tdgmres 
dquinzedicimaleSydont Vapplication est encore plus simple el plus utth , 


et la theorie des logarithmes additionnels et deductifs, ou de certains 
logarithmes qui donnent directement les logarithmes des sommes et lies 
differences des valeurs naturelles, dont on ns connoit que les loganthno s. 


Par Leonelli. Bordeaux. An Onze [1802/3]. (8'’.) 

Premiere Partie. “Decomposition of large numbers into finite factors, fur 
shortening the calculation of logarithms; reciprocal operation for the natural 
quantities; tables of factors and their common and hyperbolic logarithm.s.' 

T. 1, pp. 28-29. Twenty-decimal common logarithms of 1(1)0 and 
1 + ('I)*" X n, for n = 1 (1) 9, m = 1 (1) 11. This is Flower s Radix re[»ro<luc« d 
to 20 places. 

T. 3, pp. 32-38. “Logarithmes Vulgaires des Facteurs a Deux (. liilTrc'.' i.i- 
15-decimal logarithms of 9-9 (0*1) 1-1, 1-099 (0-001) 1-001, 100(.»99 (*>((')♦ 1) I (t'j* I. 
l-(0)<‘ 99 (0-(0)« 1) l-(0)‘ 1, l-(0)» 99 (0-(0)« 1) l-(0)« 1. 

Leonelli’s method is similar to that of Briggs and Flower. A .second edit ion 
was published by Hoiiel in 1876 and a German translation wa.s published at 
Dresden, 1806. (See Leonelli, 110.0.) 


107.1. Norie, J. W. A Complete Set of Nautical Tables, containing all that arc 

requisite, with the Nautical Almanac, in keeping a Ship's Reckoning 
at Sea,.... London. 1803. (8®.) 

T. 24. Six-decimal logarithms up to 1(K) and then to 0,999 bv the modern 
arrangement with 100(1) 999 in the marginal column. The mean rirst differ¬ 
ence is exhibited at the end of each row. The first and last numbers with their 
logarithms are shown at the top of each page. As there is no condensation in 
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the tabular results, the page of 60 rows appears ‘‘crowded.” There are rules 
between columns and spaces after tenth rows. This work passed dirough many 
e lition^, including 1836 (8th), 1877 (17th, stereotype), 1896,1908,1917,1922. 

luS.o. P[ereira], J. M. D. Taboos qoe cofUem os Logarithmos dos numeros 

naturals, Lisboa. 18C>4. (8®.) 

T. 1. .Sevon-decimal logarithms of numbers up to 43,200 direct with char- 
a> teristics and differences. The table appears to be accurate. It was arranged 
b V I'ereira and pubUshed with the authority of the Academia Bealdas Sciencias. 

l"S.l. Hutton. 1S04. 4th edition. See S8.0. 

lolt.o. Bonhote, P. L. D. Logarithm Tables, Adapted to the Cakulattons of 

Exchanges and Bullion.... London. 15?05. (8®.) 

.\lthough the tables are to b decimals only, *I include this work as it is 

of interest in another way. the interval being peculiar. 

Logarithms to 5 decimals with the characteristic, which is not separ^ 

fr..m the mantis.sa. of 0 (^1 42 (^) 102 (|) 222 (i) 287^ (J) 300 (1) 2999. TV 

table was intended for commercial purposes, where exchanges are rec on 
in these fractions. 

B.<t 1 N'orie, J. W. A A>«f and Complete Epitome of Practical yavigatMfn.... 

I , kid, » oMed. .1 .Ve.r Coned Sd of ToUee.... Londo.^ 

\V. Heather. 1805. (8®.) 

T 24. pp. ^<-103. ThU table is as described under lOT.l^The tables m 
work Jn navigation are practicaUy the same “ 1860 (17th) 

Editions; l'^35 (11th), 1839 (12th, augmented), 1844 (13th), I860 ( 

,Unh). 1877 (21st). 1889, 1900, 1917. . , . , . 

Leonolli, Zecchini-G. W. Leonhardi 

20 Inmalen; 2. Dte T^e der Er^^^ngs^ 

d,n.e,.-le,^n,knee: eeU, ’i f 

WaUersche ILfbuchhandlung. Dresden. 1806. (8®.) 

Kn, ,h.. -abW conumed cW« 

fr^ly translated He ban added 

he , nn-idered the .levelopment mght be made el««er. 

a nrefare' and 'time examples. 

Seokleekodo/Comp^^ 

R,,„ .<,.0 /^.ed 1««. pp. ,, Brigga. 

Mannme - n., to i„m„ded tot tbe eomptrtatton «l 

F|„.„ and ^ . N-Ua 


11 "." 
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1<»3 


hyperbolic logaritliins, but it may also be used for the calculatiuu of < ..mnu i. 
logarithms by multiplying the hyperbolic logarithm hnally by the inodulu. 
Pp 330-331. The table is very simple. See section on 

rithms. 

112.0. WhiijngjThomas. Portable Mafhemahcal Tables. L<.n«i-in {12' .) 

^These tables were published in order to furnish coin|.uter< k. r 

edition of the more useful tables. They are modelled on Muurr hut tht v 

have been extended and corrected with the help of tieilibraii-i. tiardiner, 
Taylor, Sherwin and Hutton. Many errors were found in Mo«»r.— i thit- Th- 
tables are well printed and De Morgan s remark i 

a striking proof that in the old figures the reduction of the thirkn* ^ 
type very much increases the legibility. This is a very easy t«> rt'<id ari'i 

would exactly suit those who want a large type in a .‘^mall book." 

T. 1. Six-decimal logarithms up to lO.OXf. by modern arranL^cin.uit witli 
differences for each row. The table is followed by an auxiliary tabb^ -iviriL' r’ne 
proportional parts of all these differences, 

113.0. Vlacq, A.—Ebert, J. J. Adriani Vlac^ Tabulae Sinuum, 

db Secantium et Logarithmorum Sinuum, Tangentium ef S nmerorHUt 
ab 1 ad 10,000. Quibus Additae 9unt Tabulae Xumerorum Quadratoru ;/* 
et Cubicarum ab 1 ad lOCNJ. Editio Nova, Emendata et Aucta ab 
lohanne lacobo Ebert. Leipzig, 1808. (8®.) 

T. 2. As in Vlacq-Ebert (90,1). 

114.0. Douglass, Gleorge. Mathematical Tables: containing the L*ftarithfr>s nj 

Numbers: Tables of Sines Edinburgh. 18t»9. (8o.) 

In the introduction the author claims that his tables are to be preferT*fd 
to any others in circulation. He compared his tables with Sherwin r2nd 
edition), Vlacq and Hutton, and particular attention was paid with regard t*i 
the accuracy of the last figure. 

T. 1, pp. 2-20. Seven-decimal logarithms up to 10,rNMi (arrangement as 
in Douglass (83.0)). 

Supplementary tables. T. I. Seven-decimal logarithms of to 

10,999, and T. II, 100,000 to 100,999. These are arranged in the mmiern way, 
T. 4, p. 66. Supplementary. Fifteen-decimal logarithms of 1 (1) 

This collection contains a fine set of tables, the printing is go<Kl. old numerals 
are used and the only disadvantage seems to be in the fact that no rule or 
space appears after a certain interval of rows. 

115.0. Plauzoles, Chr. Tables de Logarithmes. Ster^tvf»e. Didot Paris 184 *9 

( 120 .) 


The tables form a stereotyped edition of CaUet's Tables^ and tht-v 


were 
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compared witli those of \ ega, Mascheroni, Lalande, Taylor and witii tlio 

Tables du Cadastre. 

T. 1. Six-decimal logarithms up to 21,750 direct with first differences, in 
three sets of columns of 50 numbers per column on each page. At the head of 
each set the first number taken as seconds is expressed in degrees, minutes 

and seconds. 

116.0. Gardiner, W.—Stiozzi-Ridolfi. 1810. An edition of Gardiner’s tables 

published at Florence. See Gardiner (84.0). 

[T. 5] This table has been extended to give 20-decimal logarithms of 
primes from 1009 to 6607. Errors in this table are given in Steinhauser (181.0). 

117.0. Hutton, C. 5th edition, 1811. See Hutton (88.0). 


118.0. Vega, G. 3rd edition. Leipzig, 1812. See Vega (101.0). 

118.1. [Plauzoles, Chr.] Tables de Logariihmes. Stereotype. Didot. Paris. 

1814. (12°.) 

T 1 This table is identical with T. 1 of Plauzoles, 115.0. No name 
appear, on the title-page, bnt the hook is reaUy dne to Pla^lto. whoto 
n^e appears at the end of the “Disconrs Prelirmnaire on the nae of the 

tables, p. 22 n 


n q 0 Barker William Alleyne. MathenuUical Tables containing the I^nihms 

of all numbers from 1 to 10,000; the Logarithmic Sines and Tangents 
i every degree. London. Reynolds. 1814. (12o. Stereotype.) 

This volume is a pocket edition of mathematical tables. , , 

T^, pp. 2-13. Proportional Parts of aU the differences contamed m T. 2, 

1 9 of the differences 43 (1) 434. • j- jt 

T O OP io-1'26. Six-decimal logarithm, to 100 rri* ehara^mtic ^ 

thel iih^ntlraoteristie to C 

of colr^of » three leading figures of its logarithm ^ 

r^fa. top ll?i-hand corner. The last figure in these tables is eonsmtonUy 

correct. Spaces after fifth rows. 

Another edition was issued in 1844. 

X. T Wallace John. Mathematical Tables, containing the Lo^‘ 

120.0. Brown, J.-'' allace, Jo Tangents and Secants, and A 

r„hn,. 0/ tZ Emm. Imfmed «~i 

Traverse TMe;... By J_ ' . WMm. Edinburgh. 

enlarged iciih many useful additions by 

1815. (80.) 
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T 1 Six-decimal logarithms with characteristics up to W* and then to 
1. 1. oix aecuuai g uiotn W9 in left-hand column. Ditt. r- 

10,000 by modem arrangement with H30 (1) • vihhite.l in each 

ences are shown at the end of the rows; the six hgures are 

ZZl, but the first two are shown at every tenth row only and at nur^ 
mediate rows where a change in the second figure occurs in the .•our.,e 


row 


121 . 1 . 


121 0 Lesendre A M. Exercices de Calcul Integral .ver -/o. r* urdr.., de Ira, 
121.0. l^genore, Ji. . , \ Pari^ Mme y* Courcier. 

scendantes et sur les quadratures . (3 ^ ol^.) 1 aru. 

1811-1816. Tome Troisieme. 1816. (4®.) 

T. V. Nineteen-decimal logarithms of 1163 (2) 1501 an<l of tlu prinu- 

1501 to 10,007. . , ~ .wi'-.o 

Preceding this table there are given nine errata in t.ardiner, i *'. { * < 

This 19-place table was intended to supplement the 2tt plate tabk* of < Jartiiner 
(Avignon edition) and was extracted from the dn Cadastre. L-^rendre 

had been one of the mathematicians engaged in the fundamental work con¬ 
nected with the calculation of the latter manuscript tables. 

Preston, Thomas. A New System of Commercial Ardhmetu. founded 
upon the most correct and unerring principles; and, at the same ttme, 
so prompt and simple in the application, as to form a f^erfict and 
Universal Ready Reckoner, adapted to every sjjecies of MtrcanttC 
Calculation, relating to our Monies, eights and Measure,^ — Londt»n. 

1817. ( 80 .) 

The tables are all intended for commercial purposes. The tirst table 
the 5-decimal logarithms of numbers to 31,2<Xh while in a third column the 
equivalent of these numbers taken as pence is given in pounds, shillings ami 
pence. The second table exhibits the logarithms (o-decimal) of the iglits 
taken as the decimal part of a cwt. for every lb. to 107 cwt. 16 Ih?. The third 
table gives the logarithms (5-decimal) of 0 (^) 333 J and the following >how< 
the logarithms of 1 (-j^) 312J. The fifth table is similar to the second for half- 
pints up to 250 gallons in decimal parts of a tun (236 gallons). A -iimilar table 
follows up to 2651^ gallons for the ton taken as 252 gallons. The .seventh tabb* 
gives the logarithms of the decimal fraction of a cwt, (12o lbs.) for every lb. 
to 5 tons and the eighth is a similar table for Troy Weights. 

The logarithms of the fraction of a year for every day to 365 are given to 
5 decimals, and the last table gives for every pound to 1:26 <m> the logarithms 
of the interest taken as pence at 5 per cent. This volume is the most exten.sive 
of its kind, as far as my experience goes. 

122.0. Gruson, Johann Philipp. Bequeme logarithmische, tngonomeinsche ufid 
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tindere niUzliche Tafeln zum Gtbrauch auf Schulen und furdiejenigm^ 
die sich der Kriegs- und Burgerliehen Baukunst widmen. Berlhu 1818, 

In describing the tables I have the “Dritte Verbesserte Axiflage” of 1832 
before me. The book was intended for nse in schools and there is a short intro- 
dnction on the '"Explanation and Use of the Tables,” 

T. 1. Seven-decimal logarithms with the characteristics up to 100, direct to 
10 Ch> and then to 9999 by modern arrangement with 100 (1) 999 in the left 
marginal column. In the title of the table and elsewhere Gruson says the extent 
of the table is to 10,100, but this is an error. The figures of the logarithm are 
grouped 2, 5, and when a change occurs in the second figure the tabular results 
affected are printed in small type. This convention is quite good, but there are 
several better ways of drawing attention to the increase of the final leading 
figure. The first number and the two leading figures of its logarithm are shown 
at the top left-hand comer of the page. Old numerak are used, and rules are 
printed between columns, double between columns 4 and 5, and after fif& 
TOWS. The page is crowded and looks very black; I should say that the table is 
not really good for school use. On the last page two errors in the 9th Aufl. or 
4th Stereotvp Ausgabe of Vega’s Handbuchy Leipzig, 1829, are pointed out. 


122.1. Rees, A. The Cydop(JEdia; or. Universal Dictionary of Arts, Sciences 

and Literature, London. 1819. (39 vols. 4®,) 

In the article "Logarithms” the 7-decimal logarita of nnm^ 
1* (1) 1. t.fNXt with differences are given. They are arranged mgroups of five. 

1030 Santini. Giovanni. TavoU dei Logaritmi de numeri naturdi da 1 a 

101 .1 kX. e dei seni, coseni, tangenti e cotangent di mtnuto tn mntdo.... 


Padova. 1820. 

In this book of tables J>antini 
fellow-countryman. Toaldo (82.0) 


abandons the arrangement adopted by his 
and follows that of Gardiner, Callet mid 


T. 1. Eight-decimal logarithms of 1 (1) 1200 modem 

Pp l ^even-decimal logarithms of nnmbers up to 101,OWby^^ 

' ^ k 1 .. - 1 n \ 1 (I OQO in the left margmal column. The arrange- 

with “ lj,rt„„^,tthetows«emtaokeD. 

ment is rracticIH the Mme ^ ^ DiflerenoM 

Le 1 en .hen . ch..^e occu« «.d proportio^l «« .ho™. A 

of laet-fifftire emirs occur, as I found the old nomerab 

The table, in thi- volume arc “ 
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124.0. Westphal, Johann Heinrich. Loganthmtsche Tafeln ion « e^vha 

Konigsberg, 1821. (4*^.) 

The tables here are mainly 5-place tables. ” mxteen-clecimal 

T. 4 (a). “ Hiilfstafel zur Berechnung der Logarithm . 

of 10-, „ _ 1 ( 1 ) 9. of 1 (1) 9 1 + ( D- X ... for o - 1 (1) 9 .Bd 

m = 1 (1) 10. 

125.0. Hutton. C. 6th edition. 1822. See Hutton (88.0). 

126.0. Matthiessen, E. A. Gemein€ Logarithmen der naturhchen Zohlen von 

1 bis 10,000. Altona. 1823. (8o.) 

This tract gives a 5-decimal table and in addition the 10-decimal logarithm., 
of primes to 439. 

127.0. Deeen, Carl Ferdinand. Tabularum ad faciliorem el brenorem Pro- 

hoMUaiis computationem utilium Enneas. Hafmae [Copenhagen]. 

1824. 

T. 1. Eighteen-decimal logarithms of n! for « = 1 (1) 1200 with character- 
istiiics* 

T. 2. First 100 multiples of the modulus log^o e to 30 decimals. 

T 3 First nine multiples of the logarithms of 20 numbers, viz. 2, 3, 5, 0, 
7, 11, 12, 13, 14, 15, 17, 18, 19, 21, 22, 23, 24, 26, 28, 29, to 30 decimal places 
[i.e. aU the numbers to 30 except 10 and 20, whose logarithms are 1 and 
1 + log 2, which are not powers]. The logarithms of the first nine powers of 

these numbers are thus given. 

127.1. Riddle, Edward, A Treatise on Navigation and Nautical Astronomy,,. 

with all the Tables requisite in Nautical Computations.,.. London. 

Baldwin. 1824. (8®.) 

The tables in the work are mainly nautical, but several purely mathe¬ 
matical tables are included. 

T. 5, pp. 73-88. Six-decimal logarithms up to 100 direct and then to 10,CHX> 
by modem arrangement. Differences are shown at the end of every row. 

4th edition, 1842. De Morgan and Bierens de Haan give 1841 as the date 
of Riddle’s “Tables...” and it may be that the tables also appeared separated 
from the work on navigation. 


128.0. Legendre, A. M. Traiti des Fonctions EUiptiques et des Iniigraies 

JSuleriennes avec des Tables pour en factliter le calcul nutn^que, 
[3 vols.] Paris. Imprimerie de Huzard-Courcier. 1825-8. Tome ii, 
1826. (4®.) 

T. 5, pp. 260-267. Table as in Legendre (121.0); 19-decimal logarithms. 
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un» 


pr<K,fa .Tread «.h CaUaMthe m»ked copy) HuttonJU^^^U 

Vlacq* (Sl.O), Gardiner (il.O) and Taylor ( 9 - ) 

table, i.e. up to 100,000, ^ loaaritliin is <nven correctlv in ^ ega! 

figure should be a o “^^ea o ^ - logarithms bevond b " hi. h 

SraLd others. Mbage experimented with -rions c„ onm o< , ^ , m 

order to discover which .as least fatiguing to the eye. and dec ,ded tha ve 
<w Ught brotm is the most suitable colour. Copies of the tables occur 

coloured paper is used. - 

Babb^e-s work passed through a number of ecbtious or ; 

Ond edition 1831; 3rd, 1834. London, printed for the Hungarian - eo' e , 

sit specW p;elace in German by Kart Nagy (13T .1 ), an^ntroducG 

in English and German. There were editions or impressions m K 3-., b 44. !■ . -i 
1889 1915. Babbage’s table of logarithms is one of the best for ordinary use^ 
In his introduction, Babbage gives a fine dissertation on the arrangement and 

typography of tables. 

131.0. Galbraith, William. Mathematical and Astronomical Tables for (he I se 

of Students of Mathematics, Practical Astronomers....>ei(k an 

duction. Edinburgh. Oliver and Boyd. 182 <. (^^.) 

A lengthy introduction on Logarithms, Trigonometry, etc., extend, to 

168 pages. There is a new pagination for the tables. 

T. 2, pp. 1-16. Six-decimal logarithms with characteristicss up to 1< ‘ direct 

and then without characteristics to 9999, modern arrangement B.hh 1) V^99 
in the argument column. The six figures are shown in each column at e\ * r) 
tenth row, while in the intermediate rows the two leading figure? are omitted. 
Where a change occurs the six figures are given in every cc>lumn. Mean 
differences are shown at the end of each row and proportional {♦art^' arc 
exhibited in the /c/f-hand margin. There are rules between colurnn< and after 
tenth rows. Uniform figures are employed throughout. 

132.0. Hantschl, Joseph. Logarithmuch^tngonornetrisches Handhuch nelches 

diegemeinetiLogarUhfnendertiatuflichen Zohien ron IOJ.hh)— 

der trigonomeirischen Funciionen..-.ouf 6 DecimalsteUen.: Be^irln ifti 
und auf eigene Kosten heransgegeben von Joseph UauUrhl. Franz 
Wimmer. Vienna, 1827. (8®.) 


* Babbage says '^Briggs/* bot be muat mean '* Maoq." 
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T. 1. six decimal logarithms of 1000 (1) 10,000*; modern arrangement as 
egards the argument, but the logarithms are given in full. The mean diSerence 
^ given at the end of every row. There are 60 rows on each page and at the 
op of the page the range of the numbers and logarithms on the page is 
■xhibited. Uniform figures are used in this volume. 

T. 4. Logarithmen der Primzahlen.” Ten-decimal logarithms of all prime 
lumbers to 15,391 (five pages). The figures of the logarithms are grouped 5, 5. 

This volume contains a varied collection of tables, logarithmic and other- 
vise, many of which are very useful. A table of “Errata'’ is given at the end 
)f the volume (“ Verbesserungen”). I beheve there was an edition in 1833. 


132.1.} Salomon, J. M. Logarithmi$cheTafeln,enthalt€nd die Logarithmen der 

ZahJen 1-10,800, die Logarithmen der Simisse und Tangenten von 
Sel'itnde zu Sekunde.... Wieu. 1827. 4°. 

This ■work appears also with French title and text. Hogg, in his Bibliotheca 
Matliematica, pp. 254, 399, describes several of the tables, and his description 
is given here. 

T. 7. Six-decimal logarithms of numbers up to 10,000, and 7-decimal 
logarithms from 10,000 to 10,800. 

T. 8. Ten-decimal logarithms of 1 (1) 1000 and of primes from 1009 to 
10,333. 

Rogg says that the printing and paper are good for Germany, but he made 
no attempt to determine the accuracy of the tables. Two pages of errata are 
given by Salomon and it seems likely that there was not so much care taken as 

with Sherwin, Gardiner, Callet, Hutton, Taylor or Vega. 

133.0. Ursin. G. F. Logarithmi VI Decimalium scilicet Nmmmum ab 1 ad 

lOO.OOO et Sinuum et Tangentium ad 10". Copenhagen [Hafnia] and 


Leipzig. 1827. 

T. 1. Six-decimal logarithms of numbers up to 1000 direct with character¬ 
istics. and then to 100.000 by modern arrangement, with 1000 (1) 9999 m t e 
marcrinal column. The logarithms are grouped 3, 3, the first group being given 
onlv once The increase of the final leading figure in the course of a row is 
denoted bv a rule placed above the leading figure of the first group^afiecte . 
Rule< are shown between columns, double between columns 4 and o. 

\t the top of each page S and T values are suggested so that the logarithmi 

of .ngies up to 10,000 second, (2- 46 ' 40 ")m.yb. obt.med^ 

The basic value ol S and T is taken to be <'“5.515. P « 

the correction to be added to this is shown corresponding to the num 

that page. [See my Trigonometrical Section.] 

• Glaisher erroneously describes it ae a S-Bgure table. 
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Tk. Ubte fa this ™l.u.. .» " 

134.0. y. .V.,..4lto '<«''• 

type edition. Di ot et ^ ’ |„„a,ithmic-trij.)..<.meirieol 

interest us here. •t.v„,= nf nnmberi up t'. il.'''"' 

T.23,. pp. (41H76). Seven-decimal p„,.riimal 

with characteristics, modern arrangement 1 ... 

column. Mean differences for every row are exlnbited h^^^^^ ^ 

The logarithms are given m fuH, except that 

"'^'Sha'ciplp r 

and the bodv of the table, the number in the marginal column w i i a ip « 

added and taken as seconds, is expressed in hours 
seconds There are rules between columns and after sixt 

are employed and the tables are all very well printed, although the type i> o. 

Te smSlside. On comparing T. 23 with CaUefs T-figure table. I found that 

'“t. . co„fa.u.«.o of ,fa 1». ..bU for ,ho „o„bor. 

to 43 209 (12° 0' 9"), except that the decimals are cut down to o and the le t- 
hand’argument column is omitted. The table has thus become a hogarithm 
table of sexagesimal numbers for every second from 6 to 12 9 . No di er- 
‘ ences are necessary in this table. In the early part of this table there are many 

last-figure errors. 

135.0. Lalande, Jerome de—Marie, F. C. M. Tables de Logauthmes p...<r le, 

Nambres et pour les Sinus; itendues d sept decnnales par F. (. M. 
Marie. Paris. 1829. (12o.) 

T. 1. Seven-decimal logarithms of 1 (1) 10.000 direct with th-^ir thara. - 
teristics. Differences are given in a third column. Three sets of column-s are 
given on each page. At the top of each set the equivalent of the first nujuber 

taken as seconds is given in degrees, minutes and seconds. 

This table seems to be accurate. Various editions of this exteiuled form 
of Lalande’s 5-figure tables have appeared: 3rd edition. 1837; editions in 1801. 
1877, 1884, 1890, 1907 at Paris, 1913 at Naples*. 

136.0. Anonjtmous, II. Mathematical Tables; comprising Logarithms oj 

Tnnn^intst nnA 


* TavfAe Ii logariimi tsimte a seiU decimaii da F. O. Marie (J. de Lalmnde L Mormao, Napoli. 1913 
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Meridional Parts.... Stereotype edition. Carter. Boston, Mass. 

1830. ( 80 .) 

No author’s name appears on the title-page and the source of the tables is 
not given. An “ Advertisement ” says that the tables have been very carefully 
compared with the best English and French tables. 

T. 3. Seven-decimal logarithms up to 100 with characteristics direct, and 
then to 10,099 by modern arrangement with 100 (1) 1009 in the left marginal 
column. Mean differences are exhibited at the end of rows and these range 
from 4324 to 430. At the beginning of the table the second differences are 
effective. 


137.0. Hassler, F. R. Tabulae logarithmicae et trigorumetricae notis septem 

decimalihus expressae^ in forma minima.^ Purgatae ah erroribus prae- 
cedentium tabulanim cura. Stereotype. [Novi-Eboraci] New York, 
G. C. & H. Carvill. 1830. (120.) 

English: “Logarithmic and trigonometrical tables, to seven places of 

decimals, in a pocket form....” New York. 

German:Logarithmische und trigonometrische Tafeln, z\x sieben Dezimal- 

Stellen; in Taschen-Format....” Neu York. 

French: '‘Tables logarithmiques et trigonometriques a sept decimales, en 


petit format....” Nouvelle-York. 

Spanish: " Tables logaritmicas y trigonom^tricas para las siete decimales, 
corregidas....” Nueva-York. 

These tables were published at New York with Latin, English, French, 
German and Spanish title-pages and introductions. I have examined the 
J.atin and German copies. The other titles I have taken from a small volume 
,n the Roval Society Library. In this volume, which was presented to the 
Society bv the author, the introductions and titles in the four modern 1m- 
tmac^e; are given. The introductions explain the use of the tables and examples 

are added. The titles for each table are given in aU five languages. 

T. 1. 8even-deciraal logarithms up to 100,000, modern arrangement with 
1«MK. (1) 0909 in the left marginal column. In other det^ the arrangemen 
.h, Ime a. .ha, of Mat, with the broken U-.f ^ 

The table, are elegantly printed, old nmnerab >>'“8 
are ..n the .mall side but they are eitremely legible. ^ j 

,be table- reached a high standard of accnraey. The tables are, however, 
remarkahlv legible for such a small volume. 


O^lingiscM OeUhrU Anuigen, Ma« 31. 1831. [Werke. rol. 


[, p. 256.] 



BBIGGSIAN LOGARITHMS 




01.W.er. poiated oat that Hssslet stih tetaia., two ol the etr,„- 

inherited from Vlacq. 

137.01. Inman. 1830. See Inman, 162.0. 

10-1 n kWp r—Nagy Karl. Logarithmen der naturhchen ZiMen 1 
Babbage, L. Sy? ,, p if j Dritte 

108 000 Fan Karl Babbage, Esq. M.A....Dnm uerenji j j 

B^Z'nnd mil der Einleitung ur deutscher Sprache herans.^ieb >'. 
iXl Xa„. Gedruckt ftt die Ungarische Akadentte det « taeea- 

schaften. London. 1834. (8*^.) 

Nagy says that before Babbage’s table was pubUshed ^ J 

Babbage’s preface and introduction are given in German and these are follow ul 
bv a Xpage in English: “Table of the Logarithms of the ^atural Numbers 
from 1 to K>8^000 ” By Charles Babbage. Stereotyped. Third Edition. London. 
^Tted for the HungLn 1^34. The dedication, pre ac 

and introduction as given originaUy by Babbage are in Enghsh and prefae. 
and introduction in Hungarian are added. The table is identica 

original (130.0). Green paper was used throughout. 

Thave examined another form of this edition in which the German 

tramlalion doe, not appoar. Babbage-Nagy. A’T,m,e-.,les k--a,mi 

Loqarithmai 1*® 108,000 ig. Szerkeztete Babbage Kdroly Esq. M.A....btereoUjp 
Harmadik Kiadds. Eesztilt Nagy Kdroly,...London, A’ Magyar Tudos Tdr- 

sasdg’ KoUsdgevH. 1834. (8®.) 

. Babbage’s preface and introduction are given in Hungarian and the.se are 
followed by the English title-page, etc., as above. The paper is of a yellow.sli 

colour. 

137.2. Ruhlmann, Moritz. Logarithmisch-tngonometrische und andere fur 

Rechnerniitdiche Tafeln.... Leipzig. Arnold. 1837. (16°.) 


These tables passed through several editions, in which addition.- wer.* 
made. In the 2nd edition (1840, 142.1) a table of Gaussian logarithm- wa.s 
added; 3rd edition (1845, 145.1), a table of hyperboUc logarithms, and so on. 
The 5th edition appeared in 1855 and I have a reference to an edition of I '^Ol. 

T. 1, pp. 2-85. Six-decimal logarithms of 1 (1) 10,080, direct, with differ¬ 
ences from 961 onwards. 


138.0. Byrne, Oliver. New and Improved System of Logarithms, with a Table 

of the Logarithms of the Natural Numbers from 1 to lW,tHX) and by 
differences from 1 to 10,000,000. London. \\ Day, 1838, (Folio.) 

Byrne first gives an “Abridgement of the Table/’ This exhibits logarithm? 

* Monthly Notices, Roy. Astron. Sor. liarch 1S73. 
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1 ( 1 ) l( i20 to 7 decimals. Several constants are given to 8 decimals with their 
logarithms to T decimals and the arithmetical complements of these. 

|T. 1] The "General Table'’ follows. By a very ingenious and elaborate 
condensation Bvrne sets out a 7-place logarithm table to 100,000 with differ¬ 
ences, on 10 large pages, somewhat larger than an ordinary folio page. Schron’s 
table extends to 180 pages 4°. On each page there are 100 large squares and 
in each of these 100 small squares. The former are bounded by heavy black 
lines, the latter by much fainter lines. In a large number of the small squares 
there is a digit with a mark attached to it. Some of these number squares are 
coloured blue and red : the numbers corresponding to the blue squares advance 
In- tens, the red bv hundreds, and the numbered uncoloured squares by units. 


The rows and columns of the large squares are marked 0 ,1, 2,... 9, the rows 
being numbered at the right-hand side. In the extreme left-hand margin the 
number of the page is shown in very large type and an overhanging margin 
(a slip of paper) gives the highest number, of which the page will give the 
logarithm, so that the required page can be found at once from the index slips. 
In the inner left-hand margin, corresponding to each row of large squares, 
three .>figure numbers are exhibited; the first corresponds to the first number 
sciuare in that row, the second to the first blue square and the third to the first 
red square. In the right-hand margin the proportional parts of difierences are 
exhibited, tenths and hundredths, 1 to 10. Without the differences the 
7-decimal logarithms of all 5-figure numbers can be taken out directly. 

The first figure of the logarithm is the number of the page, which cont^ 

the mven number. The second is the number of the row of J 

contains the number given, and the third is the column number. The fourth 
and fifth figures of the logarithm are the co-ordinates of the httle square wne^ 
sDondin- to the mven number, with respect to the bottom left comer of the 

' P.ntlinmg it as origin. The sixth and seventh figures are known 

large square containmg u as ongui. xu Vptt iti- 


•> 

T 


Fyamule To find the logarithm of a 5-figure number, say 11,-47. It b 
(„an 7 to be in the litet page ( 0 ) for the “S-fr’k the 

ntnuber to H m ^.^hLl repreaeo^ 

margin nearest to our ^ order of progression 

by the first blue square in that . ® „„,,ore in a column to the top), 

is from left to right and the counting seven occupied small 

square.s in order we find the J 5 1 forW row and first 

Thus log 11247 IS made up of figures 0 for the page. 5, 



in 
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srr -» .h. p.oport,o.., p.r.. 

1.^ two agotot O. » ‘PPl^ “ f bSL „a«.n.bl,. „p.r, 

This arrangement is unique. Alter a lew tnaia ^ 

using it, but I much prefer to use any one ‘ ‘ 

althoulh they are more bulky. Byrne invented another type of ogarithm 

uliely the “Dual Logarithm,” and we shall refer to his work on this suhje 

1[Tthrtlbi?which has been described, cologarithms can be found directl)' 
by inverting the page or by using it in the opposite dkection. The Process for 
fiL.ng antdogarithms is an exceedingly simple one. The author considers th 

his table has many advantages over other T-figure tables. 

[T. 2] Appendix, p. 37. Twenty-decimal logarithms of prime numbers 

to 101. 

139.0. Cape, Jonathan. Mathematical Tables, containing Logarithms, Loga¬ 
rithmic Sines, TangerUs and Secants. London. Longmans. 18.38. (4°.) 

The tables were compiled for the use of mihtary officers. 

T. 19. Six-decimal logarithms up to 1000 and then from 1000 to 10,000 
with proportional parts of the first differences corresponding to the first of 
every ten numbers. The arrangement is direct with four sets of columns on 
every page and 60 numbers per set. After 1000 there are three columns in 
.each set, exhibiting the number, its logarithm, and proportional parts. The 

table is accurate. 

140.0. De Montferrier, A. S. Zhctionnaire des Sciences MathSmatiques pure-8 

et appliquees. Bruxelles. Librairie Mibtaire de J.-B. Petit. 1838-10. 

(FoHo.) 

Tom. in (the supplementary volume). 


Pp. 271-279. In the article on “ Logarithms ” a table of common logarithms 
is given, viz. 6-decimal* logarithms of 1000 (1) 10,000 by the modern arrange¬ 
ment, 100 (1) 999 in the left marginal column; two sets of columns are shown 
on each page, 50 rows in each. Figures are grouped 2, 4 and as in Callet the 
line is broken, when the fuaal leading figure changes. A few last-figure errors 
occur along with printer’s errors. 

In this volume a table of logarithms to the base 2 is given. This table 
will be described in the section devoted to logarithms to bases, other than t 
Briggsian, Napierian and Hyperbolic. 


* GliUaher describee the table as a d-figure table. This is an error. 
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l4rl.U. Farley. Richard. Tables of Sxx-Figufe Logarithms. Stereotype. Londoiu 

184l>. (80.) 

The tables were set up from Riddle’s Navigation (127.1) and the pioofe were 
read with ^ ega (1791,95.0). They were also examined by differences and stereo¬ 
typed. Proofs from the stereotype plates were read with Callet’s 7-figure tables. 

T. 1. Six-decimal logarithms up to 10,000, modem arrangement, 100 (1) 999 
in left marsrinal column. The mean differences for each row are shown in column 

V-. 

D. The figures are grouped 2, 4 and the arrangement is similar to that of CaDet. 
For the second part of the broken line the number in the argument column ia 
repeated. This is a slight improvement. 

At the end of T. 1 the 7-decimal logarithms of ICKjK) (1) 1200 are given. 

142.0. Raper, H. The Practice of Navigation and Nautical Astronomy. Ijondon^ 

J.D. Potter, 1840. (8o.) 


4th edition, 1852. 6th edition, 1857. 

T. 64. pp, 660-078. Six-decimal logarithms of numbers up to 100 direct, 
with characteristics, and to 10,000 by modem arrangement, 100 (1) 999 in left 
marginal column. All the logarithms are printed fully. Mean difference for 
the row is given. Proportional parts are given at the foot of the page. At the 
top of the page the ranges of the numbers and of the logarithms are exhibited. 
There are lines between columns and after tenth rows. Old numerals are used 
and the tables are well printed. This work contains a large number of tables, 

mainlv astronomical and nautical. 

142.1 Rnblmann, Moritz. Loganaimisch4rigonomaTische....T^ 1840. 


1 fr / 7 U 

143 o. G.V-Hiilsse, J. A. Samndu^vg mathemaitstAer Tafeln...M^us- 

(^geben Dr. J. A. HiOsse. Stereotyp-Ausgabe. Erster Abdrvek. 

Leipzig. 1840. (8°.) 

•‘Zweiter Abdmck " appeared in 1849. . 

T 1 Seven-decimal logarithms np to 1000 direct with f 
then bv mcdern arrangement to 100,with 8-decim^ 

taken out at .Mght. The Si the log^thms affected, where the final 

tables and an asterisk ^ ^ so conspicuous as it 

leading figure has to ^ ^ foot of the figure to which 

should be. owing to its size, and it is p 

n IS prefi.xed There are ^ leading figures of its 
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logarithm are shown. The table extends to 200 pages. The figures used are the 
u^rm figures, but the table is so finely prmted and the rows and colunms so 

well “ spaced,” that it suffers little. 

The essential difference between the 1840 and 1849 • Abdriicke is that i.i 
the latter Zech’s table of Gaussian logarithms is substituted for the e.xten e( 

Gaussian table in the former. i • • 

The collection appears to be a stereotyped issue of \ ega ^01.0), aiul it is 

most valuable for logarithmic and non-logarithmic tables. Glaisher* points out 
that Hiilsse has retained Vlacq’s error in the log of 52943, although we know 
that Vega had corrected this error. The error appears in both editions and 
a slight suspicion is thus cast on these tables. This is unfortunate, for the col¬ 
lection is a good one. The error indicated seems to be the only one of this clas.<. 

144.0. Minsinger, —. Die gemeinen oder Briggischen Logarithmen der Zahlex. 

die Quadrat- und Cubikzahlen oiler Zahlen von 1 Ins lO.fiOU, die 
Quadrat- und CtibiJncurzeln der Zahlen 1 bis 100, — Augsburg. 
KoUmann. 1842. (8“.) 

Zweite vermehrte Ausgabe, 1845. 

T. 1, pp. 2-24. Seven-decimal logarithms up to 10,000 by modern arrange¬ 
ment with 100 (1) 999 in argument column. Differences are given in the right 
marginal column, while the proportional parts of aU differences 434 to 44 are 
exhibited at the foot of the page. It is to be noted that in giving the parts 
the table is treated as a 6-decimal one. The figures are grouped 2, 5, the change 
in the final leading figure being marked by an asterisk prefixed to the foot of 
the groups affected. The first and last numbers of the page are shown at top 
left comer and the two leading figures of their logarithms at top right corner. 
There are rules between columns and spaces after fiith rows. Uniform figures 
are used in thick type which is too black. 

{144.1.} Bremiker, C. Tafel der ProportionaUheile, Diimmler. Berlin. l S43t. 
Table gives — for x — 70 (1) 699, a — 100, n = 1 (1) 99. 

€t 

145.0. Shortrede, Robert. Logarithmic Tables to seven places of Decimals. 

containing Logarithms of Numbers from 1 to 120,0t>f», Numbers U* 
Logarithms from -0 to 1-00000, Logarithmic Sines and Tangents to 
every second of the Circle..,. Edinburgh. A. & C. Black. l.'^44. 
(Large 8®.) 

These tables were published while Shortrede was in India. Tables I, II and 
III were edited by Edward Sang, IV to XLI were produced under the super- 

* BrUish Association Report^ 1873, p 108. 

t See B. Mehmke, •‘Nomeriachee Rechnen,” EncyUap. d. math. WU^yuckafUn, Leiuiia 
1900-04. Bd, I, S. 1002. ^ * 

HBT 
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intendeuce of Galbraith, and the latter also supplies the introduction on the 
exjdanatiou of the tables, as Shortrede’s dissertation was not then ready. The 
tables after the third are mainly astronomical and geodesical. Robert John¬ 
stone corrected re\dses for the press and calculated anew the last 20,000 
loi^arithms of Table 1, The shape of the figures was decided upon after study 
and trial. The final comparison of the tables was made with Macq, Dodson, 
Tavlor, Bagav, Callet, Vega, Hutton, Galbraith and Babbage. This edition, 
printed at Shortrede's expense, was a small one, and chiefly intended for the 
purpose of presenting copies to the principal learned Societies of Europe. 

T. 1. pp. ’2-110. Seven-decimal logarithms of all numbers up to 120,000 by 
modern arrangement, with 0 (1) 11,999 in the argument column. Up to row 
luSO the logarithms are given in full with their characteristics, but no difier- 
ences or proportional parts are given. From row 1080 onwards two sets of 
columns are exhibited on each page, as the figures are now grouped 3, 4 and 


the arrangement is the usual 7-figure one. The three leading fi^es are sepa¬ 
rated by a narrow space from the body of the table, and this is a very good 
point. To denote the increase of the finalleading figure Shortrede, unfortunately 
I think, departs from the asterisk convention. \Miere the change occurs, 
Shortrede has substituted the Arab ‘’notka ’ « for the fixstfigureof the second 
.^oup as long as it is a ” cipher.'^ For the greater part of the table the lea^g 

ti a ure 0 f t hese groups wiU be a “ cipher ” in such rows, but m the earher part where 
the lo^^arithm'is increasing quickly this will not he so, and these ^oups wdl 
not be^marked. The main fault of this method, therefore, is that the logarithms 

afiected are not marked right up to the end of the row. 

Shortrede introduces a substitute for the proportional parts of d^erences. 
Vt the foot of each page the first nine multiples of the differences, which occm 
on that paae are exhibited. The differences have to be taken out at 
X p opiate colamn of those Multiples employed. The use of lus mulfp e 

,t "m^tut m degrees, minutes and seconds, of the uumher m the 

':';r m seco„ds,y i..; 

seconds. sinularly or ho^2f. >-• 3 

Incr l an 1 log tt and log - , ^ . t f edition as ‘Gheunauthomed 

1, .Vc.,rrs- ^k"teXXX ettXm'U M-nu 

.4 ' It contains seven of the hereditary errors IT 

♦ i?ov. Astron. Soc. May 186 <. 
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numerals are employed and the pages are remarkably .-l.-ar ahhm.^t 
are a great number of figures on each page. Lines are ruled be «e. n . olumns 
and tLre are spaces after fifth rows. With regard t^. .shurtrede .-rrur.,. -e- 

below. [Shortrede, 2nd edition, 1849, 153.0.] 

145.1. Ruhlmann, M. Ugarithmisch-lrigonometrische-./JaM ’.rd .'diMun. 

1845. See 137.2. 

146.0. August, E. F. Vollstdndige logarithmische und 7-<>/?., 

zum Theil in neuer Anordnung.... Berlin, \ eit u. (.'(»nii« I ' I'-. 11 ) 

T. 2, pp. 36-41. “Abgekiirzte siebenzifTrige Logaritlimentab I. 

In column A, on the left of each double-page, the 7-decimal Ingaritlims .4 

11 (1) 50 (5) 55 (1) 60 (6) 66 (1) 70 (7) 77 (1) hi (S) (I) !tn C.ii -..O. The 15 

column contains numbers 1000 (1) 1104 and the succeeding column^ ar.- b.-ad.-d 
0 1, 2, ... 9 over the double-page; i.e. 7-decimal logarithms of mind., rs lu.tsMi 
to 11,049. The arrangement is the usual one for 7-jda(c logaritbm- with tlf 
asterisk convention. Proportional parts of differences are e.\hibit.-d m the 
right-hand column C. Hea^7•, black, uniform figures are employed. 

Many editions of this work have appeared. 


147.0. Bell, A.—Chambers. Mathematical Tables, consisting of IjM^rithnilt <tt>d 

otAer Tables. [Chambers’s Educational Course.] Edinburgh. l.'^17. (8*.) 


T. 1. Seven-decimal logarithms up to 1000 direct with characteristic.' up to 
100 and then to 100,000 by the modern arrangement, with Omki (I) '.m'.i'.i in the 
left-hand marginal column. Proportional parts of differences on each pai!.- ure 
given at the foot. The differences are shown in the right-hand marginal column, 
not at every row but wherever a change occurs. The logarithms are oroupcl 
3, 4, and the increase in the final leading figure is den.ited by a bar abo\.- the 
first figure of the group affected. I do not like this convention. 

Several editions of these tables* have appeared. .Jame.s Pry.le . dited ilu ni 
from 1881 onwards. He extended the numbers up to Iosjhmi, the a.lditional 
logarithmsbeing to 8 decimals, and also changed the arrangement. The. h ira. - 
teristics to 100 W’ere omitted, the proportional parts were .shown m t he right -han.l 
marginal column, the change in the final leading figure wa.s denoted l.v a bar 
above the whole group affected, and the leading group wa.s se|>arated from the 
body of the table by a narrow space. These tables were inten.h'.l for sch<M»l 
and nautical use. Uniform numerals are used and the table is verv. .'nvenient. 


Editions: 1855, 1857, 1867, 1868, 1873, 1881. 1885, 1891. I.sp.'t I 899 . 


York, 1904 (Van Nostrand). The earliest edition, I believe, is dated 1 831 ;. and 
there appears to have been one in 1844. 


• Generally known m Chombertt MaJumatical Tahim 
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148.0, Stanley, A. D. Tables of Logarithms of Numbers, and of Logarithmic 

Sines, Tangents, and Secants, to seven places of decimals. New Haven, 
U.S.A. 1847. ( 80 .) 

I have also seen a reference to an edition of 1860. These tables were published 
by Stanley, because of the smallness of the type in Hassler’s tables, which 
were the only tables published in U.S.A. before this date. In correcting the 
proofs the tables of Yega, CaUet, Hutton, Babbage and Shortrede were used. 
Stanley says that he published the errors, which he found in these tables, “in 
another place.” Unfortimately, there is no specific reference to that place. 

T. 1, pp. 1-153. Seven-decimal logarithms up to 1000 direct and to 100,000 
by modern arrangement, 1000 (1) 9999 in marginal column. As in Shortrede 
(145.0), the first nine multiples of the differences are given instead of the 
proportional parts. The figures are grouped 3, 4 and a combination of Short- 
rede’s and the asterisk convention is employed to denote the increase of the 
final leading figure. The asterisk is prefixed to the row in which the change 
occurs, and the Arab “notka” in place of a cipher shows where the change 
commences. This arrangement is needlessly complicated. 


149.0. Christison, John. Mathematical Tables; consisting of the Logarithm* of 

Numbers, Logarithms of Sines, Tangents and Secants, Natural Sinesy.. 
Carefully revised and corrected by John Christison. Stereotype edition. 
Edinburgh. Oliver & Boyd. 1848. ( 8 °.) 

The advertisement is dated 1826, so that there was probably an edition 
in that year. The tables are those of Brown [see Brown and Wallace (120.0)]; 
Christison bestowed great pains on them to ensure correctness. Tables of Com- 
nound Interest and Annuities have been added. 

^ T 1 PP 1-16. Six-decimal logarithms of numbers up to 10,000. Arrange¬ 
ment is similar to that of Brown and WaUace (1815, 120.0). 

The tables are preceded by 148 pages on trigonometry and the apphcatmn 


of logarithms. .. 

,50.0. Gray, Peter. ^ T) 

amj Im mmher of phce,. London, Tyler & Reed. 18 . 1 ■) 

This table can be nsed equaUy teeU for the calculation of logmthrM. I have 

discussed the method in Section V of 

calculation of gives the 12 -place logarithms of 2 ( 1 ) 9. 

linuted range. The Auxina y g anpear. In column I 

In the left marginal 1-0001 (-OOOl) 1-0099,and 

the 12-plaee loganthms of 1 0 ( ) ^ . 3 , 4 , 6, 6 respecrively and 

T-T “) 99 i e i + (-oi)' X ^or r - 1 (1) 6 , « - 1 (D S® 
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whose logarithms are given. The method consists essentiallv in breaking up 

a nnmher into others by factors of the above type. ^ 

The table was printed from a paper in the Mechanics . acja.ine 

interesting references with regard to the method are given. 

151.0. Kohler, H. G. Logarithmisch-triganometrisches Hundhuch ...Zuc<te 

Stereotypausgabe. Leipzig. 1848. (8°.) 

The tables of this volume were compared by Kohler with all the best table-* 

which had hitherto appeared in Germany, France and England, an<l they.should 

be very accurate in this edition. A reward of a louis d or was ollered for every 
error detected in the first edition in the ensuing half-year, and these errors were 

corrected in this, the second, edition. 

T. l,pp. 3-203. Seven-decimal logarithms up to ICMXCmXJ and 8 decimals from 
100,000 to 108,000 by modern arrangement, with 1 Ch:m» (1) K»,T99 in the left 
marginal column iV. Proportional parts of differences are given. The increase 
of the leading figure is denoted by a short line above the first figure e»i 
all the groups affected. In a column adjacent to column ^ , the ecjui\ alent of 
N taken as seconds is exhibited in degrees, minutes and seconds. S and 1 
values with their variations are showTi at the top of each page. Lines are ruled 
after every fifth row and between columns, with a hea\der line between 

columns 4 and 5f. 

On p. 2 there is an auxiliary table showing the proportional parts of the 
differences, ranging from 222 to 434, which are omitted in the early part of the 
. table where they are so numerous. 

T. 2 (a), pp. 221-222. Eleven-decimal logarithms of all prime numbers to 
1811. 

Kdhler’s tables, which extend to 338 pages, form an exceedingly useful 
collection of logarithmic and non-logarithmic tables. 8th stereotype edition, 
1862; 15th stereotype edition, 1886; 16th, 1898. 


152.0. Byme, Oliver. Practical, Short and Direct Method of Colculatkng the 

Logarithm of any given Number, and the Number corre^p*.^nd\t\g to any 
given Logarithm. London. Appleton. 1849. (S^.) 

T. 1, pp. 14-15. This table, though small, is very remarkable. By an 
ingenious application of Lagrange’s theorem, Byrne found ten Ifi-tigure 
numbers, part integral, part decimal, whose logarithms to 16 figures, including 
the characteristic, contain the same digits and in the same order as the number 
itself. On p. 52 the author supplies mnemonics by which these numbers mav 

• VoL XLViii, pp. 166-161, 1848. On pp. 204-206 and 210 there are tetters on the subject ol 
the methods of Manning, Weddle, Hearn and Orchard, 
t For accuracy, see Lnvini (160.0). 
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be easily remembered. In conjunction with T. 2 , this table is to be used few 
calculating logarithms and antilogarithms. 

T. 2, p. 19. Fifteen-decimal logarithms of numbers 1 + (•l)*forn = 1(1)14. 
These logarithms were calculated by means of the series 


log (1 + n) = M {n — \n^ + -f- 

Essentially Byrne’s method consists in multiplying up the given number to 
the next greater number in T. 1 by means of powers of 1-1, l-Ol, .... These 
multiplications are simple if carried out by the Binomial Expansion. The 
logarithm of the given number will then be found by subtracting from the 
logarithm in T. 1 the sum of the logarithms of the various factors. See 
Introduction, Section V, p. 15. 

T. 4, pp. 77-82. Fifty-decimal logarithms of all numbers to 222. These 
were calculated by the author himself*. 


153.0. Shortrede, Kobert. ]^ganthmicTables;(^niuininghgariihmstonuffibeT9 

from 1 to 120,000, numbers to logarithms from -0 to 1-00000, to seven 
places of decimals;..., Edinburgh. A. &C. Black. 1849. (LargeS®.) 

This is the title of the first volume. The title of the second volume is: 
Logarithmic Tables: containing logarithmic sines and tangents to every second of 
the circle, with argumetits in sjMce and time. These volumes, which are not de¬ 
noted by vol. I and vol. u, may be regarded as separate works; they have been 

published as separate works since 1849. 

Vol. I, T. 1. Seven-decimal logarithms up to 120,000, exactly as in Shortrede 

(145.0). 110 pages. . -.x. 

T. 4 and T. 5. These are intended for finding logarithms and antilogantlunB 


to many pla^ of 1 - ( 01)- x « to 16 dectaJ. 

for ».:i(115 and .-1(1)09. Tie .Juea for m . 1,50 (1) 99 ^ 
omitted. Small aniffiary tablet are also giyen via.: 

and cologarithms of nnmber 2 (1) 9. Cologarithms, extended to 25 plow rf 
1 - (.l)t- X . tor m - 1 (1) 6, . - 1 (1) 9. The last 13 J"”’ 

the first 12 being taken from the table above. Similar table of ( 

T 5 ''''^“Vable* liiL to T. i. eveept that the ar^nto m 
“Te Tables 4 Zi 5 Shortrede indicates the magmto^ of the fignto 

which follows the last tabolar figu^ «' 

in the aaver ,og«rithn>s long befo« Napor. 
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a* „„.k ,» pubiia,«. «1844, brfa« I pel's m. 

pU«, «bieb i. .ev.»l mpecK «» S „y i i.'v.: anJ for 

many alterations have been ma e >ei si,pd in two separate volumes, 

the convenience of purchasers it is now Xis in Mo.thI, 

Shortrede gives a list of errors, mainly m ^ of 

Not^*. March 1873, p. 3.3ot.) 

S’,lSf.^'J^rtl^r«red.’h.a..ot'p.id sufficient attention to ti.e errata- 

lists of previous works. described bv (.llai-sher, and I have 

TliP second volume of date lSo» is aescnoeo u.> , 

me seconu iftT^ with an additional preface u\ 

before me a “Revised Edition of 18 „,Ki;c,hed recentlv There is 

liste of date May 1913 and April 1914 have been pasted m facing the tit -p g - 

154 0 Beardmore Nathaniel. Hydraulic Tables, to aid the calculaUon of uater 

,54.0. ^ Roo,. and 

London. Waterlow & Sons. 1850. (8^.) 

T 28 pp. 52-57. Six-decimal logarithms of numbers 100 (1) 
with a difference column in which * of the differences are given. The table ns 

****”here are very few purely mathematical tables in this work. 

155 0 Koralek, Philippe. Methode Nouvelle pour calculer rapidemeot les 

Logarithmes des No,fibres et pour trouver les no,nbres correspondant aux 
logarithmes, jrrecidee d^un Rapport fait A V Academxe des Science, nu 
nom (Tufie Commission compost de MM. Liouvxlle, Bxnet, Cnuc y 
rapporteur. Paris. Bachelier. 1851. (8°.) 

The Commission, mentioned in the title, advises the Academy to make u.se 
of Koralek’s calculating ability for the construction of Tables of -diverse 
transcendents.” Koralek’s method depends on the use of the series 

V X I f X If Y _ 1 

log (a + x) = log a + 2M |^2a '-Tx ^ 3 v2a -h x) ^ 5 \2<j x) ’ J 

M = modulus. 

[T. 1], p. 59. A smaU table exhibits the 27-decimal logarithms of the 
numbers U, IJ, If, 2 (f) 4 (1) 9 (2) 13; 810, 819, 825, 832, 840, 845, 858, 864, 


2a -f X 


3 \2a 


K-. 


* Roy. Asiron. Soc. Jannaiy 1864 and May 1867. 

f Alnrt Gemerth's tract “On the accuracy of logarithmic tables,'* ZeUschtrifi f. (L osUrr, Gymn. 
Heft ▼!. Thifl tract was also pobKshed separately. Gemerth examined many tables and puWisbed 
their eriois in his tract. Where the errors were numerous, he published only a small part of them. 
% London, 1873 (C. & E. Layton). 
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875, 880, 891, 896, 900, 910, 924, 936, 945, 960, 968, 972, 975, 980, 990, and the 
double modulus is also given to 27 decimals. The method consists in bringing the 
given number into the range 800-1000 by means of factors such as IJ, ... 13; 
the series is then used to calculate the logarithm of the number thus obtained. 
The calculation of the tables is fully explained. The table may also be used 
for the calculation of antilogarithms. [Section III.] 

156.0. Bremiker, Carl. Logarithmorum VI Decimalium Nova Tabula Bero-^ 

linemis et Numerorum Vulgarium ah 1 usque ad 100,000.... Berlin. 

F. Nicolai. 1852. 8®. 

The preface and introduction are in Latin; the latter includes “De 
erroribus, quibus computationes logarithmicae afficiunttu.” This is an investi¬ 
gation into the errors which affect logarithmic computations, and it is exceed¬ 
ingly interesting. 

T. 1. Six-decimal logarithms up to 1000 direct and then to 100,009 by modern 
arrangement with 1000 to 10,000 in the left marginal column (50 rows per 
page). The differences are small and change very slowly, and the proportional 
parts to one more figure are shown in the right marginal column. The figures 
are grouped 2, 4, the leading group being given at every fifth row and at the 
row immediately following the rows in the course of which a change occurs. 
The change in the final leading figure is shown by marking all the groups 
affected by a bar above the third decimal. At the foot of each page every 
tenth number in the left marginal column and that number with a cipher 
added, taken as seconds, are expressed in degrees, minutes and seconds. Lines 
are ruled after rows 0, spaces appear after rows 3 and 6, and lines after 
rows 9. Old numerals are used and the figures are beautifully distinct. At 
the end of the volume a brief list of errors is given, but only two of these apply 
to the logarithms of numbers. This set of tables is very good and is probably 
the best of the 6-figure tables. I have tested it against Bauschinger and Peters 
(197 0). where an errata-list for Bremiker is given. Wackerbarth has pointed 
out eight errors, in Monthly Notices, April 1867*, contained in the tngono- 

metrical section. 

Various editions of these tables appeared, but with a German title-page, .g. 

Tafeln mil seeks Decimalstellen. MU 

fir dm Schulscbrmck Imrlmtet »« Dr.C 
Berlii. 4th Aaflsge, 1875; also 1871; 8th (staiaotype), IMO Hth, 18W, 

■|».„beitet von Th. Albrecht"; 15th. 1!I09(*). The 1875 edition .as aUo 

published in English. . , m r j it 

I*!? 0 Doiuke F yantische Astronomische und Loganthmische Tafen ne s 

Trl^dLg .nd Gebraueks-Anmeisung fur die Korbigm-Preusnseken 

♦ Rov. Asiron. Soc. vol. xxvn, p. 253. 
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Navigations-Schulen.... Berlin. Verlag der Deckerschen (.eheini n 
Ober-Hofdruckerei. 1852. (8°.) + KioOO 

T 32 Six-decimal logarithms of numbers up to lUO direct and then u : ^ 

Lines are ruled between columns and ther P ^ j 

numerals are used and the type is very clear. This table 

None (107.1). The majority of the tables are nautical. 

158.0. Willich, C. M. Popular Tables arranged %n 

at sight for ascertaining according to the Carlule T . ' . 

Value of Lifehold, Leasehold and Church Property, Renewal. Fines, etc. 

London. Longmans, Green & Co. 1852. (8^.) 

Many editions of these tables appeared; 1st, 1846 (but no. T 1); ' 

4th, 1859; 5th, 1861; 7th, 1871; 10th, 1887. I have seen the 2nd as abo^e. 

FT. 11 Seven-decimal logarithms up to 1200. 

There are some “additional tables,” which will not be found in all editions. 

159.0. Steinhauser, Anton. Anhang zu alien deutschen AXisgahen von LogarUh- 

men^Tafeln, enthaltend zwei Hiilfstafeln zur Berechnung eilfstdUger 
Logariihmen zu gegebenen Zahlen und umgekehrt zur Auffindung dt r 
Zahlen aus eilfstelligen Logariihmen,..,Nach Borda's Anhang, er- 
weitert und in die gewohnte Ordnung der siebenstelUgen Tafein 
aebracht von Anton Steinhauser. Wien. F. Beck. 1857. (8°.) 


The table is modelled on that of Babbage (137.1). 

T. 1. Eleven-decimal logarithms up to 1000 direct and then from l,OoO,rMM 
to 1,009,999 by modern arrangement, where we have 100,000(1) 100,999 in 
the ieft marginal column. The columns extend over the double-page. Tlie 
figures of the logarithm are grouped 3, 4, 4, the first group being given at e vt-ry 
fifth row and at the row following a change in the final leading figure. The eliange 
in that figure is denoted by the Babbage convention wdth the addition that 
the fourth decimal figure is lowered, as well as made small, e.g. oOO 14283. 
Differences and proportional parts are given. Numerals are of uniform size 
and the table is beautifully printed. There are spaces after fifth rows and 
lines between columns. A point after the last figure shows that it has been 
raised by a unit owing to the magnitude of the following figures. 

To apply the table: Divide the number given by the number composed of 
its first three digits. The logarithm of the quotient is found from the main 
part of T. 1, while the logarithm of the divisor is found in the first |>art. The 
sum of the logarithms is the required logarithm. Antilogarithm.M can also ht* 
found from the table. Second differences are generally negligible, but results 
will not always be true to the 11th place; they will be correct to the 10th, 
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however. Later, the author extended his calculation to 15 places and several 
errors (here given) were found in Borda (104.0). [45 pages of 50 rows.] 


160.0. Vega —Breniiker—Fischer, W. L. F. Logarithmic Tables of Numbers 

ai(d TrigonometricaJ Functions by Baron von Vega. Translated from 
(he Fortieth or Dr. Bremikeis thoroughly revised and enlarged edition, 
by TT. L. F. Fischer. Stereotyped. London. W^iUiams k Norgate. 
1857. [Berlin. Weidmanns.] (8°.) 

T. L pp. 2-185. Seven-decimal logarithms up to 1000 direct, and then to 
100,009 by modern arrangement with 1000 (1) 10,000 in the left marginal 
column. Old numerals are used and the tables are very clear. The figures are 
crrouped 3, 4, the leading groups being separated from the body of the table 
by means of a narrow space. The leading group is shown at every tenth row 
and at the row immediately succeeding a row in which a change occurs. This 
change is denoted bv means of a bar placed above the first figure of aU the 
groups affected. The arrangement is similar to that of Bremiker(1852, 156.0). 
Proportional parts are given, and at the foot of the page, besides the equivalents 
in degrees, minutes and seconds of every tenth number in the argument colimn 
and of that number with a cipher added taken as seconds, the S and ^^alues 
are c^iven corresponding to the former. The preface, which is dated ‘ Berlm, 
1856> and the introduction are translations of Bremiker’s 
and introduction contained in the fortieth edition of Vega’s E«mib«cM18o6). 
In the preface Bremiker gives a very interesting criticism of several of e 
earUer tables; he had a very high opinion of Gardiner s tables, for e oim 

that Gardiner had only two last-figure errors, viz at log o'-943 “ 

5o' 30" which are both a unit too large. Later editors of logarithmic tables 

have not viven due appreciation to the accuracy of Gardiner, “any of 
Ltir Hhks the editoL of which have followed Vega (95.0) with blind faith 

contaii, ariors from wMch Gardmer ia 

fofXlaye been 

to the 7th decimalt. A companaon 500. In the 

tions to 10 places were laat-Sgnie etiois, 

trigonometrical section, which 
recalculations were necessary 

4% (1) 501. These calculations were carried out ^ ^ 

. Bremiker s^ys. - A few false prints, ^ 

used, were corrected, but many new errors were mtroduced. 

f See Luvini (169.0). 
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of Brigp-Gombrood' (16S3). Tl. pul of the ‘<> "" 

,.«d u.e. bp m.™ of lb. .erie. for tb. log.ri.ho.. of — » 

i/Hv Three proofs of the table.s were rear 
These series converge rapidly- P corrected bv comparis^on 

stereotyping and one subsequen differences in order to be 

stt:^gZ; Mre^r^'FinaUy, the last figi^e .as compared .itb t.ardiner 

161.0. Honel, J. Tables de LogarUhmes a cinq decitrmles pour leswmbni ^J le- 

lignes trigonametriques . Paris. Mallet-Bac e ler. ' ' ' 

. j- iQTi 1877 1884,1891.1392,1901,1901,1*11, 

Editions appeared m 1871, 187,1, l»i*, „,iltion 

1912 The later editions were published by Gauthier- * . 

waL pubLhed in German at Berlin by Brausznitz. The mam tables ar- ro 

5 decals but there are also brief 8- and 20-decimal tables. 

T. 4, p. 10-5. Ten-decimal logarithms of 10025 (-0025) 106 or u,se in coni 

pound interest work. irinn 

Pp 106-108. Eight-decimal logarithms of 100 (1) 1000. 

T 5 “ Calculation of logarithms to 20 decimals.” Twenty-decimal logarithm, 
of 2 ill 9. 1 + (-1)- X » for « = 1 (1) 9 and m = 1 (1) H- See Introduction 


Section V, p. 15. 

162.0. James. Nautical Tables, designed fm the Use of British Seamen. 

London. Rivingtons. 1860. (8®.) 

A large number of the tables are purely nautical. 

T. 5, pp. [217M244]. Six-decimal logarithms up to 1000 and then to 9099 
direct. The latter part is exhibited in sets of three columns: the column headed 
“part” gives the proportional parts of the mean of every ten successive 
differences. (Spaces after tenth rows and between columns, five sets per f)age 
of 70 rows.) At the top of each page the range of numbers and logarithms in 

each page is given. 

Inman’s Nautical Tables were, I believe, first pubbshed in 1^30, and 1 have 
seen that edition. Many editions have appeared: 1845, 1871,1873, 1888, 189u. 
1910 and others. Some of these were published by Trubner & Co. and others by 
Kegan Paul & Co. On the whole the contents of these editions are practically 

the same; in some there are minor additions and changes. 

Edition 1920, pp. (200)-(235). Here the numbers extend to 10,800, but 
the proportional parts cease after 5,400 (five sets of columns per page of 6* 
rows). 


Trigonometria Britaatmiea: eivt tie doc^na Wiangultm/^m libri duo — GoudA, 1633. 
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Schron, Ludwig. Sxehenstellige gemeine Logariihmen der Zahlen tnm 
1 his 108,000 H)id dcT Sinusy Cosinu^y Tatigcntcn utid Cotangentcn 
fillc) fT inJicl dcs QuudYdntcti von 10 zu 10 Stcund^n n^st dfiCT Inter- 
pohtionstafel zur Berechnung der Proportionaltheile. Stereotyp,-Aue- 
gabe. Gesammf-Ausgabe in drei Tafeln, Braunschweig. F. Viewegu. 
8ohn. 1860. (4^.) 


This volume contains three main tables, which could be bought separately 
or bound together in one volume. The titles of these separate parts are: 
Tafel I, ‘'Logarithmen der Zahlen'’; Tafel I u. II, “Logarithmen der Zahlen 
und der trigonometrischen Functionen”; Tafel III, “Interpolationstafel.” 
English, French, Italian, etc., editions have appeared at various times. The 
first English edition, and the fifth edition of the work itself, appeared in 1865: 
Seven-figure Logarithms of Numbers from 1 to 108,000....5^^ editiony corrected 
and stereotyped, {Brunsivicky Vieiveg; Londony WiUiains & (166.1).) 

De Morgan wrote a preface for this edition on condition that Mr Farley of 
the Xautical Almanac Office should examine the tables and test their accuracy. 
The latter examined 24 pages, taken at random, and found that, on differencing 
whollv, and partly by comparing with Callet, there was no error at all. I am 
not certain as to the date of the earliest French edition, but there was one in 


1873: Tables de logarithmes a sept decimales pour les nombres de Ijusqu^d 108,000 
ef pour les Jignes trigonometriques,,.; et table d*interpolation pour le calcul des 
parties proporiionnelleSy prec^ees d^une introduct'ion franQaise par J. Hoilel, 

Paris. Gauthier-Villars. (174.1.) 

T. 1, pp. 2—201. Seven-decimal logarithms of all numbers up to 100 , 000 , 

and 8 -decimal logarithms from 100,000 to 108,000. 

Arrangement. The logarithms are shown to 1000 directly and then by modern 
arrangement to 108,000 with 1000 (1) 10799 in the ardent column. Differ¬ 
ences have to be taken out at sight and the proportional parts of these are 
shown to one more figure. The figures are grouped 3, 4 or 4, 4, the fet 
aroup being only given once. The change in the final leading figure is marked 
bv an asterisk prefixed to all the groups affected. In the two extreme left 
marginal columns the equivalents in degrees, minutes and seconds of every 

tenth number in the argument column without the cipher and of 
of the argument column taken as seconds are respectively ^ven. At the foot 
of each iiage the S and T values to 7 decimals with their (Merences for t 
angles shown in the left-hand columns at 10 " intervals 

ruL between columns. At the top of each page the three leadmg figures 

the first and last numbers and logarithms are indicated. 

» include T, III here as it may be used for hoding proport.ou.1 parts. 



bbiggsiak logarithm^ 


1 


TKifii table is an ex<‘t‘tMlinizlv u>*'ful on»'- 1^’* 

f “;^lT00 We 1 we is 

o.« “o'.down the ,e,.-U coi^n o, the .e,t-hs„ 

ta^erie ie. A. the top of each page the range of the ^ ,.. 

T. 4 p. 76, Sixteen-decimal logarithms, common aiK i p i » i. 

of 10 to the 9th, numbers 1(1)9 and 1 -r (•!)” « >' • ^ ^ * 

rSee Introduction, Section ^ ,] i tri r » 

Note Throughout the tables of the loganthm.s of number. aa.l tri. ..i 

metrical functions a bar has been placed under the last figure U ^ut. b. t.t 

raised. Schrbn suggests that in working with these tables the compute de,ul, 

make use of this aid to accuracy by regarding a raised figure as 1 unit les. .n.l 

an unmarked figure as i unit greater. Thus, 0 regard as o ... ami regar.l ... 

6 25 By the use of these mean values the 7th decimal will be ..ure. 

’ Uniform numerals are employed in these tables, but as they are .-.o be..ut.- 

fuUy printed and arranged so conveniently there seems to be little disadvanta-re 

in their use. The paper is good and strong. Some copies were prmte.1 on sea- 

green “ Velinpapier” for those who have to work a great deal with logarithm. 

“aber an schwachen Augen leiden.” The accuracy of the tables is ex^-edinuly 

comparison being made with Vega (95.0), Callet* Uiraijt:, I 's.il). \ e<_'a 

BreiIiiker(ffa7«fb«c^),Babbage(137.1),K6hler (151.0) and Vega-Hiilssei 1IM n). 

/ Recalculations were made in doubtful cases. In liis preface he gives an inst r in 
tive explanation of the arrangement of the tables. I have used Schr. m'. tabb-. 
a great deal and I find them to be very satisfactory. They may be . om-ider. d 
to be correct although Glaishet says that he ha.s seen errata adverti - I m 
different numbers of Grunert's JfcAtr der Mathematik und Phijs\k. 

Editions: 2nd, 1861; 1888, T. 1, 2, 3, German; 1»90. T. 1 and 2, id rin.m; 
1890, T. 1, German; 1895, T. 3, German; 190»i. German; l^T.'b 1''75. I's.", 
1910, French; 1908, T. 3, French. 

164.0. Beardmore, Nathaniel. Manual of Hydrologij: cntitaimvy / //v./m.f'.f 

and other Tables.... London. Waterlow & Sons. 180J. (8'.) 

Pp. 98-103. The table of logarithms of numbers is as in Bearilnmrc (154 .< i. 

165.0. Dupuis,!. Tables de Logarithmes d sept dMmales. d'fipre.i ( oil-1, 157/./ 

Bremiker.... St6r6otype Edition. Paris. Hachette. 1^63. (8'.! 


♦ Many erroTB in CaDet’s S and T valaes. Schrdn gives also the number of errora (voin l ii 
these other works. 
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This is the second impression of Dupuis’s tables. 



T. 1. Eight-decimal logarithms up to 1000. 

T. *2. pp. 2-184. Seven-decimal logarithms of all numbers up to 100,000 by 
iiKKlern arrangement from 1000 in the left marginal column. Differences and 
proportional parts are given. The asterisk convention is used to denote increase 
in the final leading figure. S and T values are shown at the foot of the page. 

The arrangement is the usual 7-figure one. 

The 3rd tirage appeared in 1868 and the 15th edition in 1912. Dupuis 
edited the 1862 edition of Callet. Regarding accuracy, see Luvini (169.0). 


166.0. Gray, Peter. Tables for the Formation of Logarithms and AntilogarUhms 

to twelve places; with explanatory introduction. London. C. & E. 

Layton. 1865. (8®.) 

These tables form an extension of Gray’s (18^) work. 

Auxiliary table. Twelve-decimal logarithms and cologarithms of numbers 


2(1)9. 

T 1 This table is composed of three columns—I, II, and III. In the left 
marginal column the numbers 000(1)999 appear. Column I, 12-decimal 
logarithms of 1000 (-001) 1-999. Column II, 12-decimal logantl^ of 
1 - ( D* X n, where n = 1 (1) 999. Column III, 12-decimal logarithms of 

1 ( .1)9 . n where « = 1 (1) 999. In columns II and III several of the leading 

haiu-es are ciphers and they are not printed. [See Introduction, Section V, p. 15.] 

^ The table was published in the same year m the Assurance Magaane 

(vol. -Xii. pp. 91-100)*. 

1601. .'^chron. 1865. English Edition. See Schron (163.0). 

1,7 „ Sttinhau^^r, A.to.. BU/a^fd 

ZaUtn za /m/zdmsldlisen Logarilhmm. Wien [Viama). F. 

The 

““ r“ne «We‘c»\STl‘tl^ eolmn.» beddes 

whioh I be numbers progress from 1 to W9. ^ „”wbere » - 1 (1) 999. 

.T. L.)g«ritlmis ol 1 (I) 999. B. oguri ™ ° j^j^reiugone, 

r, l,„gurubn,.ot 1 -- ( I >• e ^ .t 4. 

„ verv .<„„ple. In.roduct.on, Seetmu ' Jp.^l.d » 

end. The table eitends to 20 pages o y. j ^ ^ flie eoltmai 

„„„e rmbt-band T. 

tb. d.rdu,-«. o. U. .-dtud 
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ihrer Differenzen. Wien. F. Beck. 1J?60. (8 .) 

The tables are mainly 5-place and so the work is not of nine i in ere. 

T.*rp-*^8’ ThTI^^re in^ponding to the logarithms ( 1 )- v i, f.,r 
”*lo! p^’ll9. Kakx. F^een-decimal logarithms of 10", /- I (1) O, and 

1 -I- ^•1^*" X n for w = 1 (1) and w=l(l)^- 

T. 9 is an antilogarithmic table. By means of these tables logarithms and 

antilogarithms can be found to 15 figures. 

169.0. Luvini, J. Tables of Logarithms wM seveu places 

Luvini says that Lalande’s tables have quite a number of errors even the 
so-caUed most correct edition, 1864. He and his co-workers found that the 
7-figure tables on which they could put most reliance were ^ ega. published b> 
Brewer, Kohler, Dupuis and CaUet (last edition, 186-2); the earlier editions 

of Callet, the tables of Lalande and Hutton are uncorrected. 

T. 1. ’ Seven-decimal logarithms of numbers up to 20,040 direct, with tlifler 

cnc6s and proportional parts (216 pages). 

T 2 (a), pp. 217-222. Twenty- decimal logarithms of all prime numbers up 

to 1200. 

This is a useful collection of tables and well printed. 

I have a reference to editions in Italian, 18 iO and 18 16 . 

170.0. Thoman, Fedor. Tables de Logarithmes d 27 dicimales }t*mr les otlatU 

depridsion. Paris. 1 L’lmprimerie Imperiale. 1867. (S^.) 

X. 1, pp. 42—43. Twenty-seven-decimal cologarithms of 11 (1) 11<>, i.e. the 
logarithms of the reciprocals. The reciprocals are shown to four figu- 

ra 

T. 3, pp. 44-45. Twenty-seven-decimal logarithms of 1 - 


res. 


a 
10 


with the 


sign 


48~49. A table, similar 


a 

10 " 


anous 


A ^ 

T. 5, pp. 50-51. Twenty-seven-decimal logarithms of 1 (1) 10<i with 
constants to the same number of places. These constants are functions of n: 

' — w, - , TT*, Vtt and log tt. 
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T. »i. p]i. 54-55. Twenty-seven-decimal logarithms of 100 (-125) 112. This 
\ble is intended for the calculation of compound interest and annuities, 
•ther functions of n are shown. 

The method of using T. 3 and T. 4 is similar to that of Gray and others 
nd is e.xplaiued in my Introduction, Section V, p. 15. 

7' 1.1. Dupuis. J. Tixhhs de Logarithmes d sept Decimoles, d^apr^ Collet, Vega, 

Brcmiker.... Stereotype Edition. Troisiemetirage. Paris. Hachette. 
1868. ( 80 .) 

See Dupuis (165.0). 

70.2. Hoiiel. J. Reciieil de Formules et de TablesXumeriques. Paris. Gauthier- 
ViUars. 1868. (8°.) 

In this volume there are 19 tables of various kinds. The main logarithm 
able is a 5-place one. 

T. 5. Fifteen-decimal logarithms of 1 (•1)’' x n for « = 1 (1) 99 and 

• -- 3 (2) 7. 

This set of tables was also published with German text and the description 
d the tables is given for those of the third " Auflage,’’ Paris, 1885. Hoiiel had 
ilready published a collection of 5-figure logarithmic tables in 1858. 

17U.3. Luvini, J. Tavole di logaritmi a setti decimali. Torino. .4rnoldi. 1870. 


f8o.) 

.\nother edition appeared in 1876. 

Table.' as in Luvini (169.0). 

171 t» Bnduis. C. .Vcucs logarithmisch-trigonometrisches Handbuch auf steben 

DiCimaleu. Stereotyp. Leipzig. Tauchnitz. 1870. (8°.) 

Al.'o in English: A Xcir Manual of Logarithms to Seven Places of Decimals. 

Bn.ka, sava that BiemiteCs Vega and Sclron are prefen^ 
(or Bremiker gives log sines and tangents for every second to 

-c while-chrOn has added an Interpolation Table. , , , 

■ r I |.;i..|„.de. imal logarithms up to UX»l direct tvtth .h and I 

.v.rv-... c,.;,.,„.lMimalloparithmsuptol00,tX10bymodetnarrangement.ftoia 

|..(, nutruinal column. 

„ „ , . .1 a bar l ine „gumenl and 

attached taken as seconds are expressed in 

.u:::::i, are used .nd th. page, .re very dear .. there ,s 
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o„wdi.«. Thi. i. «1.1.. mo=. 

niic tables for the general computer (18o pages). Editions -nciT, 

1889; 4th, 1894; 7th, 1906; 8th, 1909; 9th, 1910. 

172 0 Scott, E. Erskine. Tables of Loganthms and AntUogardhms to 

places...; to which is added a Table for finding Loganlhn-^ and And 

igarithms to ten places ....London. C. & E. Layton. M-". ,«o., 

T 3 DP. 386-389. A. Ten-decimal logarithms of 101 ( 01) 

Pp 390-393. B. Ten-decimal logarithms of l OOOOl (-OOtKil) i noO.iO. 

The arrangement is modem but in A all the figures are sho«n for every 
entry. In B the figures are grouped 3, 7, the increase in the tbir.l being marke. 
by replacing the fourth figure if a cipher by a black circle. Colunin> heade. 
“Increase of logarithm for each unit in the difference of the number 
“Increase of the number for each unit in the difference of the logari 

rive ^ and ^^>529 respectively to 5 figures. This aUows interpolation up 

^ 10,000 A , L . . . 

to 10 figures, A being the difference. The numbers have to be resolved into tcs o 
factors, of which the first is composed of the three leading figures of the number. 
These tables were set up partly from Hutton and partly from ^ ega ami aft* r- 
wards checked by differences. 

172.1. Parkhurst, H. M. Astronomical Tables, comprising Dxjarithms from Z 

to 100 decimal places, and other useful Tables. Reriaed edition. 
Printed and published by Henry 3/. Parkhurst — Xew \ ork ( . 

1871. (12« ) 

This volume contains a remarkable collection of tables. I have seen thr*‘e 
editions with the dates 1875, 1881, and 1889, the last bein^ the **l*inal 
Edition.’* GlaisherJ describes an edition of 1871, but the first edition appeared 
in 1869 (see Preface to 1881 edition). My description applies to the 1875 
edition. Minor additions were made to the later editions. 

T. 2. 20-decimal radix tables for factors 1 — (*1 1*" x >*, r - 2<1)11, 
n = 1 (1)9, with 20-decimal logarithms of 1 (1) 19. 

T. 3 and T. 9. Logarithms from 1 to 109, to 102 decimal places. 

T. 5. Multiples of the modulus logjo e from 10 to 96, to 35 places. 

T. 12. Logarithms 1000 (1) 2200 (2) 3000 (5) 4995 to 10 decimal places. 
These logarithms are taken from Vlacq, 24.0 

T. 13. Logarithms from 200 to 1199 to 20 places. From Callet, 98.0. 

* An erraia>li 0 t ib given in Baoschinger-Petere (197.0), pp. xiii-xiv. 

t The Englinh second edition is dated 1881. For the first edition the puhlisber fi^ed one 

1 from 1870 to 1880 only six errorB 


Fnedricha d*or as a priae for finding a typographical error, ai 
had been found. These are corrected in the second edition, 
t British AssociaBon Report, 1873, p. 119. 
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T. 14. Logaritlims 1200(1) 1400(2)2998; 3005(10)4995 to 20 plaoea. 
The first five decimals are to be taken from T. 12. 


T, 18. Logarithms of primes from 113 to 1129 to 61 places. These axe 
Sharp's logarithms, taken from Callet, 98.0. 

T. 35. Antilogarithms corresponding to logaritlims *00001 (*00001) *00114 
to IS figures, and up to -99 at varying intervals to 11 figures. 

T. 37. Logarithms to 8 places of numbers 100001 (1) 100999. 

Tables of factors, least divisors, products, and logarithms of numbers of 
the form log (1 -h m 10“") and log (1 — m 10“”) for different values of mandn to 
a great number of places are given. Most of the tables are tabulated for use 
in the calculation of logarithms to a great number of places by Weddle’s and 
similar methods. According to the preface the book was set up and electro- 
typed by the author himself, who states that “ it is probable that there is not 
now a single error in the whole table.” If that be so, it is all the more im- 
fortunate that the arrangement of the tables is so confusing, that they are so 
crowded and that they are so badly printed. Several of the tables are the results 
of original calculation and are not to be met with elsewhere. The author adopts 

phonetic spelling in his preface. 

173.11. Pineto, S. Tables de Logarithmes Vulgaires d Dix Deci^mles, construites 

d\ipr^ un nouvemi mode. Approuv^ par VAcademie Imperiale des 
Sciences deS.^Petersbourg. S.-Petersbourg. Imprimerie de TAcad6mie 


Imperiale des Sciences. 1871. (8<>.) 

At the end of his preface, the author says that if this work is favourably 
received bv the specialist-calculators he intends to publish similar tables (10- 
rlecimal) for the hyperboUc logarithms with a simpler process of mte^olation.^ 
Pp. 2-4. “Table auxiUaire.” Two sets of four columns, headed IJS., 

’“LI log ^ and “/.L.” respectively, are tabled on each page. In the 

■■ ; V “here are irumbets ranging from 1011 In 9901 at varj^ inter- 

V ^ TThel.c are e g the lour leading figuiea of the given nnmbera.) Coton 
.. .„■■■ g,v.;a multiplierwhrch.ill tht 

main ^ 

corresponding M s are _ 11>, - • , ^ ^ ^he next mterval 

t “l''l 'v“o iVroton ■■ i ■■ exhibitt the ^..logarithms of these mrUtipUem if 

The fourth colnnm. “/X,” 

'“Trnto^":tn'aeein,.llng.rith..n,Oa^M^^^^^ 
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T. 2, pp. 12-55. On the left-hand pages the lo-decimal logarithm^ <>( 
1,000,000(1)1,010,999 are given by modern arrangement. Figures ar*- 
gi-ouped 5, 5 and the asterisk convention is used to mark every group aHecte.l 
by a change in the final leading figure. There are spaces after tiftli row.s ami 
rules between columns. On the right-hand pages the humlre.lth,- (.(• (I) of 
the differences are shown to two extra figures, with a comma preceding the 
last two figures. These proportional parts are given for three .litfereme- on 
each page. For the range of this table the first dirterence.s \ ary \ ery .slowly, 
and for the whole extent they only vary from 4343 to 42i*5. 

In these tables old numerals are employed and every tenth number in the 
argument colunms is printed in thick heavy tvpe. If the last ligure h i' b. en 
raised, a bar is placed below. The method of calculating logarithm-, i- \'.’ry 
simple, as it is only necessary to bring the given number into the rang, of 
T. 2, where interpolation is exceedingly easy. The sources of the main t.ible 
were Briggs’s 14-place table for numbers to l.UltbiX'O and Callet s 2"-pia'e 
table for 1,010,000 to 1,011,(K)0. Pineto’s tract e.\tends to su pages, ami by it.' 
means the 10-pIace logarithm of any number can be cpiickly calculated. 

174.0. Sang, Edward. A \ew Table of Seven-Place Loffarithms of all n aoilM n 

/row 20,000 to 200,000. Stereotyped. London. C. & K. Layton. I'^Tl. 
(Large 8°.) 

This table was mainly the result of an original calculation, ami it i.s uni.pie 
in its range as it extends from 20,000 to 200,(KXb The calculation was carried 
out for the range 100,000 to 200,000 as if no logarithmic table had previ-.u.-lv 
existed, but Sang followed Vlacq for the rest of the table. 

T. 1,365 pages. Ten-decimal logarithms to 10<io. Then 7-decimal logaril tuns 
of numbers 20,000 to 200,000 by modem arrangement with 2 ik »o i 1 j -iti.i m m • it) 
the left marginal column. The seven figures are grouped 3, 4. the first group 
only given once. The sign originated by Shortrede for marking the increase 
of the final leading figure is also adopted here. This is the ordv real <iis 
advantage in the arrangement of the table. The first nine multiple.s of the 
differences are shown in place of the proportional parts; the multiple.s w,,uld 
be much more convenient if a point was placed in front of the la.st figure. 
This is an abridgement of Sang’s manuscript table to 15 decimals, which m in 
the Libr^ of the Royal Society of Edinburgh*. The advantage of commencing 
at 2000 instead of 1000 in the left marginal column lie.' in the fact that the 
differences at 2000 are of the order of half of the differences at 1 <«hi and they 
change much more slowly. The highest difference of the table is 217 In the 
tables which commence at 1000, the proportional parts of the differences at 
the beginmng of the table cannot be given for everv difference for they would 

^ the I n. 

veraity of Edinburgh. • 


Q'J 
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crowd the page inconveniently if printed fully. At 2000 the number of differ¬ 
ences per page will be a quarter of the number at 1000. Two errors in the table 
are pointed out in the Athenaeum, June 8 and 15, 1872, pp. 721, 752; these 
are hereditary errors from \lacq. In his Report (p. 61) Glaisher gives six 
typographical errors, five in the logarithms and one in the numbers, which had 
been communicated to him by Peter Gray. These latter are important. 

The columns and rows are separated by spaces. The space between 
the columns 4 and 5 is wider than the other spaces. Spaces follow every 
fifth row. Uniform numerals are used, and the page is very clear. A rule 
separates the body of the table from the proportional parts. A narrow space 
separates the leading groups from the body of the table. Unfortunately, the 
numbers in the argument column are printed in the same type as the tabular 
results. In certain later copies Sang circulated the corrections to his table. 

Second Issue Improved, Edinburgh, Elmslie Sang, 1878. All the errors 

mentioned above are corrected. 

Edition 1883. Description and criticism of this by J. P. in Bulletin des 
Sciences. T. X, pp. 131-134,1886. The table was reprinted in 1915, London, by 
C. k E. Layton from the original stereotype plates now in the custody of the 


Roval Societv of Edinburgh. 

Glaisher says ‘‘the table is printed without rules (except one dividmg the 
logarithms from the numbers),” but the numbers are separated from the leading 
CToups of the logarithms by a reversed comma. Sang* was a great computer 
and has calculated the 15-place logarithms of all numbers to 
are in manuscript form in the Library of the Royal Society of Edmburgh^ 
\ccordim' to an advertisement at the end of the above tables Sang propose 
to puldish a 9-place logarithm table for numbers to a million m three volumes. 

but this table was not printed']’. 

l-i 1 <cliron L -Houel, J. Table d'inierpohtion pour le calml des Part^ 

p„r i. Srtrin priMe Mrodua.on 

.7. //ow/. Paris. 1873. {8».) For contents see below, 196.0. 

War,.. Henrr. 0» Catchlhn of Logarit^JUmenper of 
Tl„. methyl of calculating logarithms to a l«ge number of places oeenrrrf 

.her .1. “ J; ‘Le In the E^LibW. London, the, torn, oU 

iiuhlipatpm of 8ang s work. 



137 


BRIGGSIAN LOGARITHJMS 

to Wace while reading Byrne’s Dual Arith,.enc^n, but the -thod 1-, 

already been pubUshed by Weddle (Mathemancicau ^ov. 184o). The _ 
consists in gradually reducing a number to unity by means ofj.mpie fa tor.^ 
T. 1 PP. 82-86. Twenty-place logarithms of - (1) 9, 1 (1) 

n = 1 (1) 9 and m = 1 (1) 11. The logarithms will all be negative A simi ar 
table for 1 + (•!)’" x ” follows. For values of m greater than 11, the ogan ims 
of these factors are obtained by moving the decimal figures the necessary 
number of places to the right and raising the final figures if the figures l.eyond 
the 20th places are greater than 50.... These logarithms are extracted from 
Shortrede (153.0) and read with Callet (98.0), and an auxiliary table in 1 ark- 
hurst (172.1). The table is accurate. For method see Report, 18 1 3, pp- -’1 ib. 

“NnCAs and Ah-stracts.” Also see my Introduction, Section ^ , p. lo- 


176.0. Lucchesini, A. Tavole dei Logarilmi Comuni a sette cifre decimah de> 

numeri da I a 108,000 e dei sent, coseni, tangenti e cotngenli (sicj di 
secondo in secondo per i quattro primi ed ultimi gradi del qtiadrunte... 
con una Ptefazione di A, Lucchesini. Edizione Stereotipa. Firenze, 

G. Civelli. 1875. (8°.) 

T. 1, pp. 2-201. Seven-decimal logarithms up to 1000 direct and then to 
107,999 by modern arrangement with 1000 (1) 10,799 in the argument column 
N, Proportional parts to one more decimal are showm for 
from 428 downwards at the right-hand side of the pages. The arrangement is the 
usual 7-figure one, except that there is no sign to mark the increase of the final 
leading figure in the course of a row. In the left marginal column the equivalent 
of the number in column N with a cipher added taken as seconds is given in 
degrees (at head of column), and minutes and seconds (down the column). 
There are rules between columns, a heavy one between columns 4 and 5, 
and spaces after fifth rows, 50 rows per page. On comparison with Schrdn s 
table I find it to be accurate. Old numerals are used and the final figure lias 
a bar above or below, according as it is a tail or head figure, if it has been 
raised. For constant practical use the type is much too small and the omission of 
a sign to mark the increase of the final leading figure is a serious disadvantage. 
Above the table the same constants are exhibited on every page as in Shortrede 
(145.0). 


177.0. Evers, Henry. Tables^ Nautical and Matheniatical, for the use of Seamen^ 

Students, Mathematicians ,— London and Glasgow. W. (’ollins. 
1876. ( 80 .) 

Arranged, corrected and some recalculated by H.— E.—. 

T. 2, pp. 18-32. Six-decimal logarithms up to 9099 by modern arrangement 
with 100(1)999 in the left marginal column. Dillerences are shown at the 
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?nd of the row. Figures grouped 2, 4, the first being repeated at tenth rows 
and where a change occurs. The tenth rows are printed in larger and heavier 
type. Uniform figures are used throughout the tables. 


1 1 Gray. Peter. T obl^s for the Formation of Logarithms and Anti-logarithms 

to twci-ty-four or aii’jless number of places. London. Layton. 1876. (8®.) 
A second edition appeared in 1900. 

T. 1. Twenty-four-decimal logarithms and co-logarithms of 1 (1) 9. 

Main table. In the argument column, n. we have the numbers 000 (1) 999. 
The succeeding columns are headed I, II, III, IV, V, and in these the 24-place 
logarithms of the following numbers are given in the appropriate rows: 
I, 1 - (-001) n: II. 1 - (-001)2 m, 1 -)- (-OOl)® h; IV, 1 -r- (-OOl)* n; 
V. 1 — (-001)^ \ /!. The columns I and II are shown on the left-hand pages, 
while columns III. IV, V appear on the right-hand pages. The argument column 


» is repeated on the right-hand page. In aU the columns but colunm I the 
leading groups, which all consist of ciphers, are omitted. MTien the table is 
used to its full extent, for the calculation of 24-place logarithms, columns 
VII and VIII are required, but these are contained implicitly in column V. 
To obtain the logarithms corresponding to the three additional columns, it is 
onlv necessarv to cut ofi the last period, the last two periods and the last three 
periods respectively and prefix a similar number of ciphers. The logarithms are 
grouped in periods of three figures. In the margin of each page the first 
argument and the three leading figures of the first logarithm in columns I 
and II are exhibited. This facilitates the use of the table, especially in finding 
antilosarithms. Old numerals are used and the table is beautifully printed. 
There are rules between columns and after tenth rows with spaces after fifth 
rows. With 50 rows per page the table extends to 40 pages. 

Column I was formed by the aid of Sharp’s table of common logarithms 
and Wolfram's table of hyperbohc logarithms. By means of the former the 
logarithms of all the numbers from 1000 to 1999 except the primes beyond 
1 It M l were obtained, and the logarithms of these prunes were calculated y 
multiplving the hyperbolic logarithms of Wolfram hy the modulus . The 
locrarithm-s^n this column were checked by sumnung groups and comparing 
wTth the series for log (r - 1)! and a final test was made by difierencu^ to 
the .seventh order. The other columns were obtamed by mterpolation fro 
certain fundamental values, calculated from the series 

/ X* x® \ 

log (1 -t- x) = df (x — ^ -r ---j- 


On p 3!. ot th. introduction Gray giver a liat of errorsf .hick occur in the 

. C„, . tabte of '<«« “““M- 

t This list is also given m a paper bv Gray in the ^ ^ 
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, • » X XT ifl-iftx onri (’rtllet arnl ah « rn-r in 

2Q-place logarithms of Hutton r 

Wolfram’s table is pointed out. 

by a unit in the 20 th place. . * , f thi- r ilfu 

^ Gray gives an interesting historical account of the <i. v. opnnnt <d th . 

lation of Sgarithms to a large number of places from so.all .al.l. -, » 

consists essentiaUy in spUtting a number into factors of th. t >p. ( 

by processes of division. [See my Introduction, Section N p. 1. I '■ 
hL been calculated as early as I 86 . 1 , as the l>-placc tal.l- (u, al.n.lo.- 

ment of it. 

178 1. Vazquez Queipo, Don V. Tables de ljygnrHhmc» h ■or I ..« 

nombres depuis 1 jusqu'a 20,0(«>, et i^ytr h* h<i»e^ 
le rayon Stant prig (gal d runiti. .. D.-uxii^n.- .'•dition 

Paris. Gauthier-Villars. 1870. 

T 1 Siz-decimaIlogarithmsnpto4CKidirect (with ( liaracteri-ti. -i and tio ri 

to 19,999 by modem arrangement with 199!. in the argument ...lumn 

The double-page is used, the argument column being re|a-ated on b ft and right 
pages. The arrangement is unusual as a column of <lifT<rences follows everv 
column of the table. The logarithms are grouped 2, 4 ; the first group is show n 
at every tenth row and the row following a change. The asterisk cnvention 
is used to mark every group affected by a change in the final leading figure 
Proportional parts are shown to one extra place from row • •Jtm.' Old 
numerals. 

In this volume the logarithmic tables are printed on white pAF>**r. wluh' 

the arithmetical tables appear on blue. 

At the end there is an appendix containing three tables. 

A. T. 1. Flower’s method of calculating logarithms is given. y on# - 

dedmal logarithms and co-logarithms of 2 ( 1 ) 0 and logarithnus of 1 - (1 )*" • « 
for m == 1 (1) 14, n = 1 (1) 9. Also 21 -decimal logarithms f»f c ami fuiu 

of ir. 

A. T. 2. Twenty-one-decimal logarithms of l (Kd25 1 12 For 

Compound Interest. 

A. T. 3 . Twenty-one-decimal logarithms of (• 0 t>r 2 r*) ■ 12 . i e. for 

rates 0 % (J) 12 %. 

These tables were probably first published in Spanish at .Madrid. Many 
editions appeared for I have seen a reference to the 24th (I9<»7). viz. TnhU^M d/ 
lo$ Jogariitnoa vulgareM de las numeros l~ 20 ,(i 0 t> y de las hneas trtyimdymSfriras. 
24* edioidn, Madrid. 1907. 


179.0. Namnr, A.—Mansion, P. Table de Logariihmes d 12 d^males jusqu'd 

434 milliards avec preuves, par A, A'amur, prMdSes dTune noitet suf 
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I usage des tables par P, Mansion. Brussels and Paris. Hayez It 
Gauthier-Villars. 1877. (8®.) 

T. 1 and T. 2. These give 15-place logarithms of factors suitable for reducing 
numbers to the range of T. 3. 

T. 3. Twelve-decimal logarithms of numbers 433300 (1) 434300 with 
differences for every entry. The arrangement is modern; alternate columns are 
headed 0,1,2, ... 9, and the intermediate columns show the differences corre¬ 
sponding to the column preceding them. In the left marginal colunm the number 
proceeds from 43,330 to 43,429. The figures are grouped 4,8, the first group not 
being repeated. The three leading figures of the differences are shown at the 
top of the first difference column, the final four figures being given down the 
column. For the other difference columns only the two final figures change 
and so only these are given; the first five figure^ are obtained from the first 
difference column. Asterisks mark changes in final leading figures. 

T. 4. This is a similar table of 12-figure antilogarithms for logarithms 

•637780 to -638660. 

Namur’s* method consists in bringing the given number into the range 
of T, 3. The choice of this range depends on the fact that the differences com¬ 
mence with the figures 100 and as a result the interpolations are fairly easy. 
It will be noticed that the range is in the vicinity of 10« x M, where Mathe 

modulus. 


180.0. Jackson, Lowis d’A. Pocket Logarithms and other Tables for ordinary 

calculations. London, W. H. Allen. 1880. (12°.) 

T. 4. pp. 52-53. Eight-decimal logarithms of 1000 (1) 1250. 

181.0. Steinhauser, Anton. EUfstafdn zur prdcisen Berechnung zwanzig- 

stelliger Logarithmen zu gegebenen Zahlen und der Zahlen zu zwanzig- 
stelligen Logarithmen. Wien. Carl Gerold’s Sohn. 1880. (8°.) 

T. 1. pp. 2-91. The columns headed A exhibit the 21-decimal logarithms 

of numbers 1000 (1) 9999 direct in two sets of columns of^ rows per pag^ 
The figures are grouped in fours up to the 20th and every fifth row is enclosed 

between The argument coli^ 

contains tL numbers n 0000(0001)9999 (50 per page). Twenty-one-place 
logarithms of the following numbers are given: 

B = 1 (•!)’ X n; C = 1 + (*1^ x n; Z) = 1 + (‘l)^* x «• 

The ciphers at the beginning of a logarithm are not printed 

« t vnL 1884 In » note on Steinhaiiserlpp. 113-114) the wnter, . j 

• ScMnew. t-*“ „,.i„..hMraiTaneeinent was explained 

say. that Namur has a manuscript of logarithms to 36 decunals, them arrangem 

hv Mansion t. i, pp. 9-41). 
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figore above a cipher indicates how i 

similar to those described 


4 


i\ 


method is similar to ^ - ^ As in «Irav ( IT-' 0 . Sharp u. 

number up mto factors of t e » facilitate tin* ns. <>f tin* latf-r h w.rk 

Wolfram were used as the basis, and to i i t 1 th. in (hm» 

„ .udi.,. ... 

multiples of the modulus to 31 places. A ^ . 

the sixth order, and in this the author was assisted by I.. n I 

P. 296. A list of corrections. r .11 fs m. ,,l i.. h.o- 

P 1 A list of last-figure errors fouiul in ( all. t . - I , , 1 ,m 

Steinhauser also gives some of the last-figure errors . 1 . Mn-^/i ly '• 1 ^ . 

who added the logarithms of prime numbers to Jn de. in.a s n. . 
fifiOT to the Florentine edition of (.»ardincr. 

..d «»»i .k- ••'.I- “ ...... 

For column D the first differences are practically constant an-l tin r. i ^ . ■ 
need for proportional parts. If the final figure it. these tables ha, b... n ra.-. .1 

a minus sign is added to it, e,g. o 

Steinhauser’s table has been much critick^ed, lally with n gan o ^ 

accuracy. Errors have been pointed out by several writ.r.. Stwnhans. r ad. 1. d 
to his list on p. 296 and issued a new list with the later sold rupn-s m ^ » 

Nell (Zeitschriftf. Vermessungswesen, Bd. xxn, S. 6od), PajM z ( . 

Bd. CLXVi, 1904, S. 285-288), ^6\im(Astronomische Xachnrhlen, Pel. ( l\\\m. 
1910, S. 303-340 and in work cited in the foot-note) arnl Perot t ( Ih* 

Scie^ Mathhnaiiques (Darboux), 2e Serie, t. xi. . pp. 'd 
pointed out errors and listed them. Papez discovered 23 errorst ;ind < on. lu.l. ^ 
“ that there are likely to beother errors and the tables of Steinhavis#*r ar. th. r. 
fore applicable if the results can be tested in another way. but if this v 

is excluded, their use remains always ‘bedenklich. This is iinfort un it»*. it's it 
might well be a very useful table, but it will be necessary to test it thor*»ui:hly 

first of all. 

182.0. Ellis, A. J. On an Improved BimoduUir MethtMi o /romfmnmj A o/uro/ ond 

Tatmlar Logarithms and Antilogarithms to PJ m 16 pintM. u,th »*rv 
brief tables. (Proc. Roy. Soc. Umdon, vol. xxxp pp 3^1 3 ‘.*m. l^^l i 

The “Bimodulus ’ is exactly double the modulus of any sv'iti'm *>f loga¬ 
rithms. The method is derived from the familiar f>royM»sitioii that, w lien the 
difference of two numbers is small, the difference of their logarithm** i- nearly 
etjual to the bimodulus multiplied by the difference arel djvid**d by the sum 
of the numbers. 

Bimodular Table II, pp. 390-391. (1) Table for Inter|silatioii. Eig>it»*eh 


• Bohm, Artnmami^eht NachnrhUn, Bd. cxcv, pp. 447 -44s, 
t Many of these are not Uai-figure em^ra. 
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decimal logarithms of hOOO (-001) 1*099. (2) For Preparation. Eighteen^ 
decimal logarithms of M (*1) 2*0 (1*0) 12. (3) First nine multiples of the 
Bimodulu> to decimals. (4). (5) and (6) are small tables for corrections. 
Anotlier table showing critical values of the corrections is given on p. 386. 

The main table is from (rray (178.0). The method which is rather complicated 
is indicated in my Introduction, Section V. 

On pp. 401-407 Ellis gives a very good Chronological Summary of Methods, 
and he adds a postscript in vol. xxxn, pp. 377-379. 

183.0. Jackson, Lowisd A. Accented Four-figure Logarithms, and other Tables 

for AnthmeticaJ and Trigonometrical Purposes _ London. W. H. 

Allen. 1881. (8o.) 

T. 4, pp. 58-59. Radix. Ten-decimal logarit hms of 1 (1) 9 and 1 -b (’I)*" x n 
for rn ~ 1 {1) 10 and /? = 1 (1) 9. These logarithms are “accented^’; e.g. 6 i» 
6—0.3 as a mean value, 5*5—5*9; 6 is 6-1-6-5; 6 is 5*9-6*l. By using these 
accents, the last figure is determined with greater precision. 

184.0. Prvtz. H. Tables d\inti-Logarithmes, J^dition St^eotype publiee sous 

les auspices de VAcademic Soyale des Sciences d Copenhague, Copen¬ 
hagen. Lehmann [1885] or [1886]. (8°.) 

This work is in French, but it has no date on the title-page. In one refer¬ 
ence I have seen, the publisher and date are given as ‘‘Lehmann, 1885”; 
Bdrgen also sus^gests 1885. In the Fortschntt d, Mathematilc and the Bulletin des 
Sciences the date is given as 1886. The tables are really antilogarithmic tables, 
but the author gives a method for calculating logarithms by means of them. 

[T. 1], pp. 10-17. Fifteen-figure antilogarithms of the logarithms 
•' hX> (-OOl) 1-000. In the left-hand column we have -00 to -50 on the left-hand 
pages and -50 to 1-00 on the right-hand pages, while the columns are headed 
9. 0. 1. 2. ... 9. 0: three columns are given on each page. It is to be noted that 

the columns 9, 0 are shown at the beginning and the end of the rows. 

[T. 2], pp. 18-19. Log (1 -f 10-i) to 15 decimals for L = 2-64 (-01) 7-63. 

The leading ciphers are shown at the top of the columns. 

[T 31 pp. 20—23. Ten-figure antilogarithms for the same arguments as 

in [T. IjAhe coluJnns are headed 0, 1, 2, 3, ... 9 and there are five per page. 

[T. 4], p. 24. Log (1 -r 10-i) to 10 decimals for L = 2-64 (-01) 5-62. 

For the method of calculating logarithms see my Introduction, Section \, 

p. 15. 

184.01. Andre, P. XouieUes tables de logarithmes a sept decimales.... 3"* t%rage. 

Edition stereotype. Paris. 1888. (?) 

This volume would appear to contain a contracted form of a 7 decima 
logarithm table. The main table occupies 94 pages. 
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084 11 V.g4 R«P~du«tioaofth.rto.«™4(l«l)fc'*»^^ 

' * Sto^Lpioren^. 1889. S.= V.g.(9o.0,a.<l,192.11, 

185.0. F,.»o-S.rvic. Ge.gi.pMqae da ^^ f ^ 

Tangenu. de di. aanda .. dix aco.da d n,c d .« 

division centisimaJe du quadrant pxMiees jxir . Fil> 

U Guerre. Paris. Imprimerie Nationale. &auth.er-\ .ll.ir^ et 

1891. (Folio.) , ^ . 

The preface is written by General Derrecagaix, Directeur 

up to 999 direct and then to l .n.oon by the 

;.,U of dinaaanca. ad.ib„.d .« »“ d .t 

»Jil to ba tiia. out at tight. Th. figuta. of Ih. 

.3 5 the first being given once only. The asterisk convention for all tl.e yroui, 

affected marks thf increase of the final leading figure^ There are 
columns, and a heavy black rule between columns 4 and .3. In eaich 
short rules appear after fifth rows, 50 rows per page. Old numerahs an.* ii^eil 
and there is no chance of mistaking 8’s for 3’s and vice versa, as the s ha^ e 
round heads and the 3’s a flat head. A dot placed after the final figure 
shows thatit has been raised. At the top and bottom the first and last number^ 
in column N are shown with the three leading figures of their logarithiiK, 
The pages are large and there is plenty of space between the rows. In iiiy 
opinion the table must be exceedingly legible, although so much u^it.^ 
may be rather dazzling. The tables in this volume are abridged from the r«b/. > 
du Cadastre, which contain the logarithms of numbers to to 11 decimal 

places. The table, T. 1, should therefore be accurate. [' Calculators MM. <le 

Villedeuil and L’Hopital.”] 

It will be of interest to remark that this is the first 8-place table sim e 
1658. Error: Log 28917 should be one unit less in the last place. 

186.0. Gundelfinger, S.—Nell, A. M. Tafeln zur Berechnung neunsteUig'r 

Logarithmen, mittelst eirter neuen Interpolationsmethode. Darni.stadt. 

A. Berestxasser. 1891. (8®.) 


I have also seen an edition of date 1911. 

T. 1, pp. 2-37. Nine-decimal logarithms of numbers 1000(1) lo,( W by 
the modern arrangement. The double-page is used vriih colunin.s o, 1, ... 4 on 
the left-hand pages and columns 5, 6, ... 9 on the right-hand pages. The differ 
ences, exhibited only to the 6th decimal, are shown at the end of each half-row 




I e. in the right-hand column of every page. The figures ue grouped 1^ 4^ * 

the first group only given once. A dot placed in front of the afleoted pom I 

denotes a change in the final figure of the first group. Lines are ruhnl aflw 
liftli rows and heavy lines between columns. 


T. 2, pp. 40 53. This is a table of **Addition” logarithms. 
column: log x = 10 (0*1) 3-00 (0-01) 4-8(K) (0-001) 6-700 (0-0005) 7-0000. 

B = log (x + 1) to 9 decimals corresponding to the above values of log z with 

differences A to the tenth figure, with ^A from A = 6*7 onwards, where 
interval is -0005. 

The method of calculation differs from preceding methods in the type of 
interpolation used. To find the logarithm of a 9-figure number, place the point 
after the fourth figure, e.g. N = 4397-58376. 

N = 4397 (l -f = 4397 (1 -|- x). 


Find log X by subtracting the logarithms of its numerator and denominator, 
which may be found from T. 1, and then take out the value of B oorrespoiiding 
to that value of A, interpolating if necessary. Then N = log 4397 -f B, 
Antilogarithms can also be found. It is to be noted that a bar placed under 
the final figure in these tables indicates that it has been raised, and by ma l ang 
use of this refinement it is possible to get absolute accuracy in the 9th place. 
A useful adjunct to this set of tables would be a 6- or 7-place table for onlon* 
lating log X above and for the inverse process. The tables were intended to 
bridge the gap between 7-place tables and Vega’s TkesauruSy as the ThetOfumM 
is bulky and the interpolation is inconvenient. 


186.1. Jones, G. W. Logarithmic Tables, Third edition. Ithaca, New York. 

Jones. 1891. (8o.) 4th edition. London (Macmillan) and Ithaca. 

1893. ( 80 .) 

The first edition of this useful collection of 6-figure tables was, I bdieve, 


published in 1889. 

X. pp. 3-17. SLx-decimal logarithms of 1000(1)9999 by the modern 
arrangement with 100 (1) 999 in the argument column. The figures are grmped 
2, 4, and the asterisk convention is used for every group afiected by the 
in the final leading figure. Proportional parts of differences are exhibit^ an 
the arrangement is good. There are spaces after fifth rows and be^wn ooluim 
except between columns 4 and 5, where a rule is used. This is T. 3 m tiie 4th 

W^mav assume that these tables are substantiaDy correct, for the editor 
offered one dollar for the first notice of the detection of any error. 
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IS7 0 Mendfeibal Tamborrel, J. da. IMe. des Loga,dl„«. i M' faW-d. - 

des Xombret de 1 i el des Fonclims Oomoi,,elr,.i«e. . 

A Hermann. 1891. (Folio.) 

T. 1. Eight-decimal logarithms of numbers "P Ir,;'’;;';,;; 

marginal column N. Proportional parts of differences are ex uinte.l. 1 u 
figures are grouped 3, 5, the first group given once only: the change ^ 

S decimal is shown by the printing of the fourth figure 
slightly larger type. This convention does not, however, catch the et e sut i 
ciently On each page there are two sets of columns of lou row-, -o that tin- 
logarithms of 2000 numbers are shown on every page. There are rule.-^ betwe- n 
columns, very black rule between columns 4 and 5, and space.s alter tenth 
rows. .Old numerals are used and, although the table.s are beaut.lullv 
printed, the pages look crowded. Catch-numbers, giving the first r 

each set of columns dnd the three leading fi ^ures of t 

of the page, are exhibited at the top of the page. The proportional part< aie 
given for the differences from 3480, i.e. from .V = 1248, at intervals of O' t„ 
1110 to the nearest unit of the last decimal and then at intervals of 1 to - un- 
extra decimal. In the argument column .V, the third figure of the number is 
printed in very large black type at the centre of every decade. The catcli- 
number at the top of the column gives the first two figures of the number and 
the third is immediately picked out in the column. The computer then fixes his 
attention on that particular decade. At the foot of the page 5 and T \ aim - 
,are exhibited for every -000001 of a “gone'’ to -0125 [' gone " - 30" ]. Tli- 
five leading decimals are shown once and the last three figures are cxhibite-l 
in adjacent columns. The angles at inten^als of -OtXMil head these column^^. 
while the -000001 parts, 0 to 9, are shown in the marginal column. Ab.i\>- 
N = 10,000 the figures are grouped 4, 4, the same convention being used i- in 
the earlier part of the table to denote increase in the final leading figur--. A dur 
following the last decimal in this part of the table indicates that it ha- b.-* n 
raised. In this part of the table an additional column headed "Sin. " is uivt-n 
adjacent to the column N. This gives the last four decimals of the 12- 
decimal logarithmic sines of the angles -0001 (-0001) -2499 ‘‘gone oppusite tlie 
numbers in N, whose excess over 10,000 is 1 (1) 2499. The first ei-.dit decimal- 
are to be obtained from the trigonometrical table, deducting 1 from the la.-t 
figure if the four decimals in column '‘Sin.” are greater than .Xkmi. 

These remarkable tables, in w^hich the argument interval angle in the 
trigonometrical table and in the S and T functions is one microgi-ne. i.e. the 
millionth part of four right angles, were mainly the result of an original cab vi- 
lation. Tamborrel follows M. Villarceau in the choice of this angle, but reall v 


no 
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ads IS to bo oaiiiod bj’dividing tlu'comi.loto < ircut)iforoiKO(fiit<!i.iri)j»llv. 

'I'lic trigoiioiiictricul tablo, as far a.> I know, is iiidijiio. 

'l lio l ak nlations wen- iinisbed in b'-^t<M and were elieeked against tin- Jtihh, 
(III (.'luhislir. Tin; logarithms of the numbers ]-12 (m» are frornCallet and those 
from lod.diHi to i()8,000 from .Schriln, where they are given to eiglit dteimal*. 

188.0. (.\nonymous, R .) Miilheiiaiticol Titlihn, for tin’ Unt- of Proilicol Mm 

(lo)tsisti mj of Logar till line ond Ollier lUblcn _ Stereut vja-el edition. 

(ilasgow (Edinburgh and London). Collins. |]S0:i.] 

There hs no date on the title-page, but the Jtritish Museum catalogue gives 
1893 and this is probably correct. 

T.2,pp. 2-l(). Six-decimal logarithm.s of numbers up to ino with character¬ 
istics and then by modern arrangement to lO.tiOO with ItHi (1) ;»!*'.* in the left 
marginal column. At the top of each column the six (h-cimals are given, but 
down the column the fir.st two are omitted until a change occurs in the second 
decimal. Mean differences are shown at the end of eai-h row. There are <>(» 
rows per page with rules after tenth rows and between columns. No j>ro})ortional 
parts are given. According to the advertisement the tables should be accurate. 

T. 12. There is a slip in the numbering of the tables as this should be T. 11. 

Ten-decimal logarithms of 1-0025 (-0025) 1-06 for compound interest problems. 

189.0. Jones, G. W. 4th edition. London and Ithaca. 1893. 

The title is that of 186.1. 

T. 3, pp. 20-37. T. 1 of 186.1. 

T. 9, pp. 118-137. This table is very interesting and is practically equivalent 
to a lO-decimal logarithm table of numbers to 20,000. The prime factors of 
all numbers to 20,000, indivisible by 2 and 5, are exhibited, but if the number 
is prime its 10-figuxe logarithm is given. The logarithms of 2 and 5 are shown 
at the foot of every page. In the left marginal column the decades 0(1) 1999 
are given, while the unit figures 1, 3, 7, 9 head succeeding columns. The loga¬ 
rithms of all the numbers in place of the factors would not have increased the 
bulk of the table and it would then have been of more utility as a logarithmic 
table As it stands, however, it serves a double purpose; it may be used as a 
table of locrarithms and a table of factors. There are spaces after fifth rows, 

189.1. Woodward, 0. J. ABC Five-Figure Logarithms. London. 8pon 

1893. (8°.) 

This work is interesting because the tables are provided with a lateral index 
bv means of which the first number and its logarithm to three places on ead 
double-page are immediately seen. Such an index would be very conxe 

if attached to the larger tables. 
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mo. w. 

Theaungmit seeks Decimalstdlen. Stuttgart. K. Wittwer. K > 

T. 1. pp. 2-154. Six-decimal logarithms up to 1000 direct and then ^ 

hy modern arrangement with 1000 (1) 10,000 in the argument 
portional parts of differences are exhibited to one extra decimal Th 8^ 
are grouped 2, 4. Every tenth row is enclosed between r^es an e\ e y 
xow^et^en spaces. There are rules between columns. The preface is dated, 

Hanover, 1893.” 

191.0. Cotsworth, M. B. Cotswerth’s -Direct CaUndator (0)-for 

and ensuring accuracy in muUtplicatton,...of numbers Jrom \ to \ 
Leeds and London. M«Corquodale. 1895. (4°.) 

The Twain table gives products of numbers, but at the foot of the pages, 
^n».a.ining this table, the 7-decimal logarithms of the numbers to lOOU are 

exhibited. Uniform figures are used. 

An edition appeared in 1910. 


{191.1.} IgijR. Tavoledilogaritmia 11 dec%malidi F . Thoman. Milan. 1895. (?) 

I have not seen this table, but as it extends to 23 pages only it must be a 
type of skeleton table by means of which it is possible to obtain the logarithm 

of any number to 11 decimals. 

192.0. Dupuis, J. Tables de Logarithmes d cinq ddciniales. Stereotype, Paris. 

Hachette. 1896. (12o.) 

There were earlier editions of this work; and there were later editions in 
t 1898 and 1902 (26th edition, 1902). The logarithmic tables are not important, 
hut a Radical Table is included. 

T. 6, p. 34. Twelve-decimal logarithms of 1 (1) 10 and 1 + (1)'" x n for 
-m “ 1 (1) 7 and n — 1 (1) 9. 


{192.1.} Vega. Thesaurus: Reproduzione fotozincografica deW l8iit%Uo Geografico 

MiUtare. Firenze [Florence]. 1896. (Folio.) 

Ltiroth, in his Numerisches Rechnen*, says that all the known errors in 
Vega are corrected here. Table as in Vega (95.0). Cf. 184.1. 


193.0. Dufield, W, W. Logarithms, their Nature, Computation and Uses, unth 

Logarithmic Tables of Numbers and Circular Functions 10 decimal 
places, Washington Government Printing Office. 1897. (4^.) 

U.S. Coast and Geodetic Survey, Duffield, Superintendent. 

As far as I know Part 1 only was printed and so the logarithms of the 
eiroular functions have not yet appeared. 


* VorUaungen Cher numeriaehes Beehnen. laipgug, Teabner, 1900, p. 101. 
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T. 1. This table of logarithms is said to be the result of an original calculation. 
The logarithms were computed to 12 decimals and when the decimals after the 
loth exceeded 50 the 10th place was increased by unity, but if these were 
equal to or less than 50 the 10th place was left unchanged. When the computa¬ 
tion was commenced Duffield did not know Vega's Thesaurus, but he later 
compared the two works, and where there was a discrepancy the calculation 
was repeated. ‘‘In this way many serious errors (undoubtedly typographical) 
in Vega's table have been discovered and corrected.” A list of these errors in 
Vega is, however, not given. 

Ten-decimal logarithms of all numbers up to 100,000 by the modern arrange¬ 
ment with 1000 (1) 9999 in the left marginal column are exhibited. The double- 
page is used. The argument column headed *' Numbers ” and columns 0,1,2,... 6 
are shown on the left-hand page, while the columns 7,8, 9 and all the difference 
columns appear on the right-hand page. The figures of the logarithms are 
grouped 3, 7 and the increase of the final leading figure is marked by a heavy 
black bar placed above the whole length of the groups affected. The differences 
are grouped 3, 3 and later 2, 3, and the same convention is used to mark the 
increase of the final leading figure. I do not approve of this convention as the 
computer is likely to pay more attention to the group above such a bar than 
to the one below it. Vega’s asterisk convention might well have been retained. 
Wide spaces and faint rules separate the columns of figures and a space appears 
after tenth rows; there are 61 rows per page, the last of each page being given 
as the first of the foUowing. The table has another serious disadvantage. 1 he 
column headed “ Numbers ” is not repeated on the right-hand pages, and ^ 
the only separation is after tenth rows the computer when wor g on 

rio^ht-hand page is liable to take out a false entry. 

^ Catch-numbers, showing the range of the numbers and ogari ms on e 

wutthe explanation and uses of logarithnaa, forma Appendix 
Xo 5 tt Ipor, for U and it was pnblialred separately. Pagmatron 

395-732, of trhrch the table be accnrate to the 

loth decimal, but on second thoughts I decided to compare it ^ 
hat of Vega given by I^efort d. 

pp. 113-1.501. To my great “““f ““V^'^rlrticaUv aU of t^ 
rvould apply almost exactly to c s a ^ ^ 

bvOlaishef 335 last-figure errors were found. ^ «tot.t^,cem. to have 

DnlSeld had been very careless, but that seems nnblrely. He 

* Monthlu Notices, Soy. Aelron. Soc. vol. xxxn, p. 
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been gnUty of a much more serious fault. Peters l!n».:5 has jiiveii a list ..f 
numb^whose logarithms in Vega are incorrect in the tent), .ler.inal, 1 

corrected in Duffield are given in parentheses. Lmler ' • 1“' ' 

this list of errata and have added the correct tenth .lecunal of th. Inaaruhn., 
It will be seen from this list that Vega has 3(»3 tenth-.letin.al errors wl.ne 
Duffield has only 36 less. It will be noticed that Dutheld has , orre. ted \ ega s 
errors up to the neighbourhood of 26,0<X» with the exception -f l.•nr. but in 
the big range from 26,000 to 100,000 he has corrected three only ! 1 Ins certainly 
requires some explanation. Duffield states that when he comm, in ed th* 
computation of the table he did not know Vega’s table, but it wa> later I rougbt 

to his notice. From the list of errata one might deduce that ^ 
to him when his calculation had attained to numbers in the vicinity of 
and thereafter he had practically copied that table. To account for the three 
isolated corrections beyond that range we might suppose that he hud test* .1 
some of the logarithms at random and succeeded in finding three disc repam n s. 
When he had been able to correct so many errors in the range HMMMi nt) 
he surely ought not to have been satisfied with the correction of three in the 
range 26,000-100,000. Altogether, it seems that Duffield must be regarded 
with suspicion. It is highly probable that he copied ^'ega’s work from 
onwardsy and it seems certain that he has not told the truth in his introduction. 
It is rather tragic to think that his table is really no more accurate than Vega's. 
With a little care and research he ought to have been able to publisli liis In- 
figure table with a guarantee of absolute accuracy. 


/194.0, Gamborg, V. E. Logarithmetahel indeholdende Lognritmer Artft- 

logariimer _ Copenhagen* Hegel A Son. 1897. 

[Also in German, Berlin, 1898.] 

The tables are mainly to five decimals. 

T. 5. Ten-decimal logarithms of (1 -h r) for r (1025 (-fMCio) ff»r 

calculation of interest. 


194.1. Scott, E. Erskine. A Short Table of Logarithms and Antt-UMJ^ln^hmM Uf 

ten places of decimals in two parts, tchereby the Logarithm of any 
and the Number corresponding to any Logarithm may be readkly ami 
correctly found, to which is added a Complete Table of Constants, tctlh 
Formulae for their application. London. C. A E. Layton 1^97. (8®.) 

T. 1, pp. 2-9 (A, B). The tables are exactly the same as T. 3 (A, B) of 
Scott (172.0) above, except that the asterisk convention is use<l to mark the 
increase of the final leading figure in B. By means of this 8-page table it is 
possible to find the lO-figure logarithm or antilogarithm corresponding to any 
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number or logarithm respectively. 



10,000 

A 


are exhibited to four 


decimals and the great advantage of B is that second differences are negligible. 
To find the logarithm of a number, divide the number by a divisor, composed 
of its three leading digits. The number will now be in the range of B, and by a 
simple interpolation its logarithm can be found. The required logarithm is 
the sum of this logarithm and the logarithm of the above divisor. In general, 
the result will be accurate to the tenth decimal. The process is remarkably 
simple, and the logarithm of a number can be found in a very short time. 
In the introduction the author says that he considered that the use of the 
10-figure table would be extended if he published it separately from the 5-figure 
tables of 1870. It is an exceedingly useful table, and I think it is an advantage 
to have had it published separately. 

{194.11.} Gundelfinger, S. SechsstelUge Gdussische und siebenstellige gefneine 

Logarithmen. Leipzig. Veit. 1900. 


A second extended edition appeared in 1902. The table of common loga¬ 
rithms enables a computer to find 7-decimal logarithms of any number. The 
method rests on the same principle as Gundelfinger and Nell. The table is 


very condensed. 

T. 1. Seven-decimal logarithms of 1 (1) 1000. 

(194.2.> Dietrichkeit, O. Siebenstellige Logarithmen und Antiloganthmen aU^ 

vierstelligen Zahlen u. Mantissen von 1000-9999 bezw. •0000--9999 
mit Rand-Index und Interpolationseinrichtung fur vier- bis steben- 
stelliges Schnellrechnen. BerUn. Springer. 1902. (?) 

FT 11 Seven-decimal logarithms of all numbers from 1000-9999, modern 
arrangement. This table is one of the few table, which hare alv^'^ 
a marginal index. A special method of interpolation enables th g 
of 4- to 7-figure numbers to be determined. 

Another edition appeared in 1906. 

{194.3.} Friocourt,G. Tables de logarUhrr^ ddixdidrmUs ettahUs d4i ruitngor 

tion. Nouvelle Edition. Paris. 1906. 

e Jn^t- 

extent o g therefore of importance. 

U inn* .to 

This work extends to 32 pages " number to 6-9 places. The 

rhTe-rata 'st^^roC^: 
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TT. 1] Table A. Three columns: 

10*.io-» * <ff{x) = log (10^ “ * - 1 ). 

The argument * (in the centre) takes up values « 0) 999. Its lirst column 

gives six decimals for * < 700, five decimals for x > «'X '• 

[T. 2] B is a similar table for 9-decimal logarithms. 

195.0. Borgen, C. LogarUhmisch-trigonometrische Tajel auj 11 Otrzic. lO) 

SteO^. PubliktUion der Astranomischen (ieselhchufl. Bd. -xxii. 
Leipzig. W. Engelmann. 1908. (4°.) 

The main table really exybite antilogarithms, but we includ.- it lo re as 
Borgen describes a method for computing logarithms by means of it. 

T. 1, pp. 2-21. “Tafel zur Ermittelung des Logarithmus einer Zahl leler 

umgeke’hrt.” A. Eleven-figure antilogarithms corresponding to the logarithms 
-0000 (-0001) -9999; modern arrangement with -000 (-1*01) -999 in the argument 
column. The eleven figures of the antilogarithm are grouped 3. 4. J. a dot 
separating the eleventh figure from the tenth. The first group is given at only 
one row, but other tables it is shown in the columns hea<le<l •• and .0. 

If the third figure has to be increased in the course of a row a bar is placed 
above the fourth figure of all the groups affected in the half-row where the 
change occurs. There are spaces after fifth rows and rules between columns. 

heavy between columns 4 and 5. 

P. 22. Eleven-decimal logarithms of 1 (1) 100. 

( J5 ' 

1 -h where the argument 
l>n = log 5 — log 

Krst column seven figures, second column six figures. The values are 

-000 ( 001) -999. 

Borgen’s method depends on the principle that ever>' number A can he 
represented by the sum of a series of numbers which quickly tend to 

^ B -h + ... -h B*, say, 


= B |l^-t- 


-h 


“ •®‘ 10 §) §) "• 0 “ § • §) f ■ 


log.d = log JS-b log^l + ^) + log ( 


1-f 


h 

B 






-h 


log( 


\ + 


Bn 


)-l-log(l- 


B 


B, 

B 


) 


AL, -t- AL, + .. . + AL. - ^ ; 


M 


where 


= log B — log B., and M « modulus 
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Rule. To find the logarithm of a given number. If the number A doe# not 
contain eleven figures add ciphers to make it an 11 -figure number. Find the 
number B nearest to it but less in the table of antilogarithms and note the 
four fisures of the corresponding logarithm. Form A — B and seek in the 
same column the number next less than A — B and note the 4 -figore loga¬ 
rithm of this. Form (.dL — B) — B^ and seek the next less number in the same 
column and proceed in this way till the number is exhausted. Generally for 
10 -figure calculation it will not be necessary to go beyond B^, but a slight cor¬ 
rection Avill be necessary, and Borgen gives the method of applying the cor¬ 
rection. From logB, logBi, logBj, and L* are obtained and so ALj, 
AI 2 from the table for AL„. and the correcting term added to 

log B give log .4. The method of correction is fully explained in the intro¬ 


duction to the tables. . - .1 

The tables were calculated with the help of Gray (178.0). The fundamental 

values of the antilogarithms corresponding to the logarithms *00 (-01) -99 
were calculated to 15 places. The 99 values inserted between every successive 
pair of these were computed by means of the tot and 
These antilogarithms form a geometrical senes whose ratio is 10 ( «)• 

a , and a „ are terms of the series, then the first difference for a„ is a (c - 1 ) 
a^d the second difference for is a„ (c - 1)^ To facilitate the -ork the first 
999 multiples of (e - 1) were tabled. The results were checked by diffraen^^ 

the mterveiung second differences p g ^ 

accurate as the oth , tabular columns in many tables 

The AI„ table corresponds to one ot tne woiu 

•4.1. fnr if we nut — = X, then the AIi„ table gives 

nf Gaussian loganthms, for if we put ^ 


] for log X = -000 (- 001 ) - 999 . M was calculated for every value of 
log I at intervals of -01 by means of the series Ai = M |- - ^ + 3 ^ "•[ 

.e —. -e... ....... -.“'nr:! 


1 V 


8 AZ= - - + 


8 i. where Si - 001 . The eeeond colwmrr of Ai w» cjca- 




lated according to the formula 

( 1 _ 1 

AX = Ji 2 CK>x* 
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under Sohron 163.0. The first edition of this French is.sue of .'cl.ron 
was in 1873 (174.1). 

197 0 Bauschinger, Julius-Peters, Jean. /.,i,,,,r,l/,,-n»c/,--r.>o.on.-,r,.c/,c 

Tafelnmit acht Dezimalslelle,,, enll,allt:'d •!„: "Ihr 

Zahlen von 1 bis 200,000 ttnd die Logarithmen der IngrotometriMcf.tn 

Funklionen fur jede Sexagesimahekunde des Quadra,>/en m Ur,ch,a t 

und herausgegehen. 2 Bde. Leipzig. W. En^elmann. lOK'-ll. (So.) 

Before me I have the English translation of the above with the title- 
page and preface in English: Logari(h,nic-Trigoao,metrical Tahbs.... Leipzig. 

1910-11. .111. 

The first volume, which contains the logarithm.'d of immher.s, has the <la 
1910 on the title-page. 

T. 1. Eight-decimal logarithms of all numbers to 1 <m» 0; then from Iimi.ihsi 
to 200,000 by modern arrangement with 10,000 (1) 2<»,0<Ml in the argument 
colum^; and finally from 20,0C>0 to 100,009 by modern arranaement with 
2,000(1) 10,000 in the argument column. Thus the 8-i»lace logarithnis of all 
numbers to 200,000 may be taken directly from the table. In the difference 
column, headed the difference between the last entry in that row and the 

first of the next is given. Throughout the table the proportional |iarts are 
exhibited to one more decimal, i.e. to one unit of the ninth ♦lecimal place. At 
the beginning of the range 20,000—1^X),0(K1 the proportional parts are shown 
for every alternate difference only for the first seven pages. The figures are 
grouped 3, 5; the first group is given once only and is separatetl by a w hite 
space from the body of the table. The asterisk convention for all the groups 
affected is used to mark the increase of the final leading figure. Old numerals 
are used and the table is beautifully printed. There are rule.s between columns, 
heavy between columns 4 and 5, and after row^s 9 and o, while there are 
spaces after rows 3 and 6. The arrangement and tyjM>graj>hy are excellent 
(51 rows per page). 

At the foot of each page the S and T values^ to eight decimals anti the 
logarithmic sines and tangents to eight decimals are given for every second 
from 1000'^ to 2000'^ and then at intervals of 19^ to 10 ,<mhi^. The equivalents 
in degrees, minutes and seconds are also given. The numbers up to 
correspond to a tenth of every tenth number in the argument column of the 
table above, while beyond 2000" they correspond to every tenth nund>er in the 

• <9 = log sin — log arc, T = S — log oo«. 
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lir^ument column. In addition, the tenth multiples of these numbers taken 
as seconds are expressed in degrees, minutes and seconds. At the foot of pages 
2 3 the kS and T values and the log sines and tangents are shown to eight 
decimals for (100*") 10CM3". 

These S-ligure tables were published to satisfy a need which first made 
itself felt in connection with astronomy and geodesy, but they are also useful 
in other branches of science. The authors consider that the 8-figure tables 
i France—Service Gk>graphique 185.0) are printed in too large a type and that 
the volume is somewhat clumsy: in addition, the trigonometrical tables are 
for the decimal dirision. The Royal Prussian Academy of Sciences of Berlin 
and the Imperial Academy of Sciences of Vienna financed the work. A large 
part of the calculation performed by interpolation is new and the basis of 
the table is Briggs (18.0). The French table 185.0 was used as a check in 
rea^ling the proofs and only one mistake was found in it: log28917 should 
be one unit less in the last place. Briggs*Gellibrand (1633) was used as the 
foundation of the trigonometrical table. As a result of the computation a 
12 -place table in manuscript was handed over to the permanent care of the 
Berlin Astronomisches Rechen-Institut. The last place is not trustworthy 
throuehout.) On pp. xiii-xiv the errors discovered in Bruhns (171.0), Bremiker 

Vega (95.0), Callet (98.0), Briggs- (18.0) and Briggs-Gellibrand- 

(16:13) are shown. The table extends to 362 pages. 

l98.iK Andover, Henri. Souvelles TabU^ Trigonomkriques FondamerUales, 

Paris. Hermann et Fils. 1911. (4®.) 

Tb. trisonom.trical tables are the moat important part of the trotk. 

T 1 For the calculation of logarithms to 18 decimals. Eighteen-decii^ 

loaarithnw and co logarithms of nnmbeis 1(1)20 md of *_^< **“ * f.,” 
1,1,0 and ...211). a; 1 - (-I)- x a lor a - 1 (D 9 and m - 2 (1) 5. 

tadov r .r,te.s lot 1-003. The method consiat. “ '.retag ^ 

number into factor, of the above type and thna, terma of the aen« 

i- ^ -r ..3 ^ the result correct to 18 places, 

for aril b.. of the lom (iooo.^.... The calcUation of mttUog^ » 
perh.rm-d in a similar manner; eiamplea are given m the mtrodnction. 

• 11 Tabled de Logarithmea a 3 quatrades et nombres 

'-^'X-adarL :2-13 C*7^ ...f rj,, — 

f ravancetnent dei Sciences 

jZL Io omstnario. rt rasa,. d« 

Uke •ccount of Urt-figure errois. 


log (I 


p) = aV I P - O 


Thm Usta do not 
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nu^aire montrant leur utiliti he„t,‘elU. Paris. (Jauthi. r-\ .liar,^ 

191«> (go ) 

T 1 The table extends to 100 pages. A double s. t of culurnns is sl.owr, .... 

eachthe columns are headed .V. <?, log « in that onb r. .■.xb.b.,^1" 

numb^in natural order from 0(MX» to 9990: in colu...n .N 

corresponding to the logarithms in^. re. ^ ^ 

are given to 13 figures up to Q = -OtKi and ttu n to i- 

tabi? The third column exhibits logo to s .lecmals, wb-r- ... .-I 

log (1 + a) = Q . 10-*. Throughout the table the hgur.ss wh b.lb . b- l.i-t an 

indicated, viz. 4. (“point bas’) means 4,i.'t: 1 point baut i I.. . I-' ’r..n i 

4 50 and 4 (unmarked) 4.0. The table of antilogantbin.s ,s t. ntb -f tb. 
e^nt of Dodson’s (210.1), but it is partly ro two ligure.s an.l [.artly i.. . ... 
figure more. In the construction of the table antilogarithms w. r.. . ab ..b.n .1 t., 

20 figures by forming the geometrical progression whoo- ratio is M'l"-. Aft. r 
the tenth and fortieth rows on each page in the .V and b.g a column^. , .1 ar.. 
f of the first differences to the sLxth figure and fifth decimal place r.-spe, nv ..I v 
are exhibited, with one figure less beyond Q TtKKi. The argument V ■' pr.r.t.-.l 
in thick black type, uniform figures, while the tabular re.sult.s in tb.- i.tb.-r 
columns are printed in much fainter type, old numerals. Faint rules se|.arat. 
columns, and each set of columns is enclosed in thick black rules. Th.-r. are 
spaces after tenth rows. At the top of each page the range of .V Is in.li. at.-.l 
by the five leading figures of the first and last entries. 

At the end of the introduction a small table to flecimals is given 1 hi.* 
title of this table is “Logarithmes des raoyens acoustiqiies inb*ri^‘urs a J‘» : 1 
et des nombres entiers jusqu’a 150,” and it exhibits the logarithms of ♦i i rati*)*, 
rangingfrom 1 : 1, 10 : 9, 9 : 8, ... to 19 : 1. and of all integers to llVr rinittmg 

the multiples of 10. 

The main table can be used to compute logarithms to 4. or 1. |-!.o e-. 
and for this reason the figures are grouped in fours. For example: tm<l th»* 

8~deciznal logarithm of a number: in the column A take out the number n»’arest 
in defect to the given number .4 and note the corresponding value c»f <^, V* say. 
Form A^N, and in the N column find the number .Vj. who'*e leaiiing 

figures are nearest to the significant figures in ..4 — A. The number .1 A 

will generally commence with four ciphers. Note the entry in the Q c<*lunin 
corresponding to ATj, Q' say, and add the appropriate characteristic’ for A A’. 
Form (^ — Qi^ In the logo column find Q' — Q^, and note in the Q column 
the corresponding Qj, say. Finally log A = r w here and 4^^ are 
“quatrades. ” We have: 

log (A — AT) - log AT log {AL\ - 1) log a, 

Qi “h O 2 ~ ^ “f* (I ■e n) ~ ^^ng N 4- log (1 r A / A’ — 1) *= log A. 
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To calculate the logarithm to 12 decimals the process is a little more com¬ 
plicated, but quite straightforward. See my Introduction, Section V, p. 17. 

In a supplementary note at the end of the tables the author shows how 
the method may be extended \\dth regard to the calculation of logarithms of 
numbers and circular functions. 


ff 


199.1. Babbage. Stereotyped Edition, New Impression, London. E. &F. N. 

Spon. New York. Spon &; Chamberlain, 1915. (S^.) 

This is the most recent impression of Babbage’s table and it is beautifully 
printed on good paper, uniform figures being iised. The name of the editor is 

not given. 

See Babbage 130.0. 


199.11. Fleming, J. A. The Wireless Telegraphist's Pocket Book of Notesy 

Formulae and Calculations. Published by Wireless Press, Limited. 
London and Glasgow. 1915. (16®.) 

[T. 1] Six-decimal logarithms of 1 (1) 100 direct with characteristics and 
then to 1(».0(»0 by modern arrangement with mean first differences at the end 
of rows. The title of the volume indicates its contents and the work is repre¬ 
sentative of many publications, containing formulae for engineering, wireless, 
etc. practice, many of which includelogarithmictables to 4,5or 6 decimal places. 

199.2. Peters, J.—Stein, J. Veroffentlichungen des Astronomischen Rechen- 

Instituts zu Berlin. Herausgegeben von Fritz Cohn, Direktor des 
Rechen-Instituts. Nr. 43. Zwei-und-funfzigsteUige Logarithimn be- 

rechnet von Prof. Dr. J. Peters und Dr. J. Stein. Berlin. 1919. Fcrd. 

Diimmlers Verlagsbuchhandlung. (Folio.) 

In the small compass of 12 pages the authors give tables which we s^«ent 
for the calculation of logarithms and antilogarithms to any number of places 
s thant" Bv their use it is possible to find logarithms and antdoganto 
V to .5.; decim.1 place. In a brief inrioducrion (pp. 3- the lomarion 

.ablce 1 , eaptoed and >«.)« »<> »< 

'' (T'3i‘'"p^l37'‘'Fm;-rwS iog»itb- of MDH of 

|1 _ „ . 10-) lot “ “ ' o ate exhibited; all the valuea 

I 'P 1] - log n and - log (1 -H o • 

are _ exhibited; aU its values are positive. 

[T. 3], P 28. First hundred multiples of the modulus M, i.e. log. , 

24 decimal places. 


■ftf r. 
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[T. ft p. .9. Fi.. b„a^ 'i-.' T;":b" . 

Tb. Bbfe. bu, .. .bv b,l.|.. 

ai« belter pnnte “ ® , ^ (bgyre does not iiiatt.-r tion b lo t-;. In 'I'- 

meant for occasional use the t ihU* mvin ^ th.* r*'>ult> f^r 

Radix tables, for each value of « there ,s a small ^,j 

^ _ 1 n) 9 The fiffures throughout are grouped in fo . 

there are spaces after third rows and in [T. 3] and , 1. J ^ 

eachpageof[T. 1 ] and [T. 2] two columns only are tfiM II. *• -- 

arenment and the second the corresponding logarithm. 

method of calculating logarithms and antilogant l.m< is a I.i-x n*- ■ • • 
and it is very simple. Additions, subtractions ami multipli. atn.n- . -- 

digite are the only operations involved. The positive or negative radi.x ,na> h.- 
Sd according to circumstances. To find the logarithm .. a given miml.. r , - 

necessarv to multiply or divide the number by any of the n«ml.er> . t,. ii 
order to bring it to the immediate neighbourhood of unity when th- de. in. il 
point is appropriately placed. If the number is then greater than unity . u-e t 
positive rato, and if less than unity use the negative ra.ii.v. Let us con.-nler t h. 
case in which the transformed number is greater than unity. The proee- nobs 
consists of reducing this number to unity by multiplying by factors of the 
type (1 - UjlO-*), (1 - u,10-*), ... (1 - a»10-“) in which the .* have value- 

12 3, ... 9. At each step an extra cipher appears after the d.-i imal {aunt. 
After the final multipUcation a number 1 -e 1- is left, where k is a decimal coin 

mencing with 26 ciphers. Now log (1 — 1) = d/ ~ •->> .since / i' 

of the above type Ji* will not in general affect the o-’nd place, i.e. 
log (1 4- it) = If X k. [T. 3] then gives this product of the moduliLs by tak ini: 
from k two digits at a time working from left to right. This gives log (I k>. 
and by adding the series of logarithms or co-logarithms of the redinmg f.a. tor 
of the factors (1 — o,10-") and of (I — k) the required result Ls found. The work 

is very simple. 

To find the antilogarithm of a given logarithrii the latter i.-' L'ra*lu)ill> 
exhausted by means of the logarithms in the Radix tahh\ In ■'nhTrarTiiit: th»* 
last logarithm of (1 -f- a logarithm is obtained commerH inn 

ciphers. The number corresponding to this logarithm is easily btund by iT. 4J 
and the required restilt is then obtained by muitipiving successively t he far tors 
of the radix type. 

The tables are the result of a new calculation by means of serie^^. and it is 
claimed that any logarithm or antilogarithm can be biund correct to within 
1 unit of the 50th place. 
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l.)9.21. Andover, H. Tables logarithmiques dtreize decimates. Paris. Librairie 

Scientifique. J. Hermann. 1922, (40.) 

T. 1, pp. 2~i. This table, the basic one, contains the logarithms of the 
numbers 1U(> (1) 1000 to 13 decimal places. Each page exhibits the logarithms 
of 150 numbers in three sets of two columns. The left-hand column shows the 
number as argument and the other gives the corresponding logarithm. There 
are 51 rows per page, the last number of a set of columns being repeated as 
the first of the next. Spaces instead of rules appear after fifth rows and the 
figures of the logarithm are grouped 5, 5, 3. The general appearance of the 
table is very good and “head” and “tail” figures are used. 

T. 2, pp. 10-19. Thirteen-decimal logarithms of numbers 100,000 (1)101,000 
with first differences in two sets of three columns per page. The columns are 
headed “Xombre,” “ Logarithme,” “ Difference.” The arrangement is similar 
to that of T. 1. The differences consist throughout of eight figures, grouped 
5, 3. The second differences, which can be taken out at sight, range from 435 
to 425. 

T. 2 bis. “Correction positive pour la difference seconde.” This table 
gives the correction for the effect of the second difference in T. 2 and really 

exhibits ^ H'*, where x = 01 (-01) 1-00 and D' is the second difference 

42-3(1) 433. The second differences in T. 2 are negative, and thns the correction 
is additive. Since the value of this function is the same for argument x and 
(1 - x) the argument x follows down the left marginal column from -00 to -50 
and up the right marginal column from '50 to I'OO. The differences 425 (1) 435 
head the intermediate columns. The corrections are given correct to one-tenth 

of the 13th decimal, viz. x = *24, D' = 427, correction 38,9. 

T. 3. pp. 22-25. This table contains the numbers corres^nding to the 

lo<jarithms -00001 (-00001) -00432 to 13 figures with first differences. The 
ai^ancrement is similar to that of T. 2, with the logarithms in the 
column. There are 55 rows per page. The second differences range from 529 

to 336 and they are positive. , „ . w,. 

T. 3 his. ‘Correction n^ative pour la difference seconde. T ® 

similar to T. 2 bis with D' - 529 (1) 536. The correction for the second difier- 

s negative for T. 3 because the second differences are positive. 


ence is 


e IS lui x. - -. -i 

This set of tables is beautifully printed, but the copy before me is badly 


bound in paper covers 


7b,M inttoducioo precedes (be Ubles. It e^ to tur pog^ond ^.- 

of forming , be table, is not explained, so it „ not possible to gnarMite. «enr«=J 

• The third term of Newton’s forward-difierenoe formnU. 
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, * T’ •> ortrl T TlUl Oil SniOOtlll' ■ 

“„rrr.Lo" ..a.. .. 

standard of accuracy is high. i j K/i a ■ stance to the com- 

immenselv. The calculation of the logarithm of any given mini it 
“is is then very easy. To find Jog-V. where .V con.si^. o any nun 1> o. 
digits up to 13. Let n be the number which is composed of the t.r^ t t h 
dirits of iV Divide N by n and let the quotient to 13 figures be A ^1 
diSsion can be done with fair speed by aid of Crelle s table, 
machine In general, *V' will now begin with the digits KKi.... Let Ao >- 
number compLed of the first six digits of A '. The logarithm of A o i^s obtained 
immediately from T. 2. Take out the corresponding first and second diffen n. m. 
Let * be that part of N’ foUowing AV with the decimal point in front <A th- 
first digit. The product D x a; has now to be added as the first part of t le in er- 
polation. This product is readily obtained by means of Crelle s table. Fina \ 
add correction C aUowing for the effect of the second .lifference D ; then 


.V 1l^<T 


1^^ ' 




n may be taken a unit or two less than the number represented by the tirsr 
three digits of N. Alternatively the given number may be multiplied by a 
number n such that the product will be a number commencing wdth the .limits 

100_ In this case log N = — log n H- log A© -r — C. 

To find the number corresponding to a given logarithm. Let L be the gi\ ‘"ri 

logarithm. Find in T. 1 the logarithm nearest to L but less than it. Let thi- 
tabular logarithm be log w, where n will be a 3-digit number. Form 
L — log n — L'. Then L' will in general commence with two ciphers. From T 3 
take out antilog V, where V is the decimal formed by the first five figure- 
of L' and x is the remaining part. Note the corresponding first and second 
differences, form Dx and subtract the correction for second difference effect. 
Let N' = antOog L^' + Dx + C, where C is negative. Form nX by means 
of Crelle’s table and the product is the required number A’. As in the case of 
finding the logarithm, this method may be varied slightly. It will be seen that 
the operations are very simple and straightforward and depend on very elemen¬ 
tary principles of the theory of logarithms and interpolation. For uccasional 
calculations to 11—13 figures this set of tables is a very useful one. 

As 1 have indicated a calculating machine will he useful in computing 
logarithms and antilogarithms by this method, as the multiplications and 
divisions can then be very rapidly carried out. The method itself is a good one. 
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100,3. Peters, J. Zehnstellige Logarithmentafeh Erster Band. ZehnsteUige 

Logarithmen der Zahlen von 1 bis 100,000 nebst einem Anhang matke- 
rnatischer Tafeln, Herausgegehen vom Tteichsamt filr Landesaufndhme 
unter wissenschaftlicher Leitung von Professor Dr, J. Peters, Stereotyp- 
druck. Berlin. 1922. Druck des Reiclisanits fur Landesaufnalime und 
der Reichsdruckerei. Im Selbstverlag, (Royal 8^,) 

The so-called second volume of this work was published in 1919; it gives 
loirarithniic-trigonometrical tables and they will be dealt with in a later section. 

The basis of the main table in the first volume was the 12-place manuscript 
table used for the 8-place table of Bauschinger and Peters (197.0). This 
manuscript table is said to be accurate to a unit in the twelfth place. For the 
majority of the logarithms in the 10-place table it was sufficient to cut down 
the 12-place values in the manuscript to ten places, but when the two final 
manuscript figures were 49, 50, 51 the logarithms were recalculated by Peters, 
Dittrich and Stein, partly by the help of Steinhauser s table, 167.0, and partly 
bv a ne^v calculation with the help of the series 



h) = log N + 2M 



where log .V (A’ being a 5-figure number) was taken from Steinhauser and Callet 
0 &m\h was taken to be a l-figure number. The series is rapidly convergent 
and for each calculation of this kind two different values of N were used with 
correspondingly different values of h. These calculations were made to so many 
decimal places that no doubt remained with regard to the tenth dei^al The 
table was afterwards tested by first and second differences compared with the 
1 ^.place manuscript and then stereotyped; the plates were finally most carefully 
compared with the manuscript, and the first seven and eight places a^^ 

Bauschinger and Peters and the ninth and tenth against 
This comparison confirms the suspicions already entert^e a ou ^ 
nible. Peters recalculated all logarithms in which his table did not a^ee wi h 
vimq and Duffield*. It seems certain that this table is correc o e n 

l,cari,hma at random againat tablet giving more than ten placet I feel 

that it is to be trusted. . „ • . 

The table.s contained in this volume are the o owing. 


. 0 „ r. rvi Peter, gire, eorreeti.... 1 . In Vep’. 

r,Mr. 3. Pot. rs pointa out that von 30499,31736, 34162,34358.34664, 

- .u-a et.r. u,-arithm.s of S numbcrs m Vega (26188, 2»10J ^ . . 3 ^ 


in hi!» own T. 2 . 



brigKtSIan logarithms 

T. 1, pp. xiv-xv. This is a smaU auxiUarv table giv in 2 ^ 

difierences in units of the tenth dec^al ^ , 

et: of -dl-x.'^^cethT >ecpd^«ore,.c.- «l-> ■ o.,,nv.. 

the cor^tioo k additive. The table reaUv exhibits 


X (x -_^ 2) for X = '00 (-01) 1-W and D, nt‘;.'ati\ >■ 

2 

advL^ag^LTot a'10-place table. The mala table is b--*' ^ 

logarithms of numbers 1 (1) 999 with the range of number^ -m ea N [. _ - 

at the tox> outside corner. ; * l I 

ito tthle- 10-place logarithms of lO.W-' (1) '.'iM'"'- ' "loo... ' 

N 1« V d^d give the Domber, its logarithm aod lit.-t diderenc. respe-tii. .i 

nere a.^ three sets of colanms pet page and number- ,o .b ". lu"... 


headed xV. The figures of the logantnm are gruupcta.r. a .. . 

between groups, while there are wide spaces after fifth and ten i n 

diflerencesate^hown in theriown columns nridwayWtween the.iv..l.,g.,r,tb^ 

involv.d.and this arrangement agords practically the only subject l.,r er,.,, 

There seems to he Uttle to recommend it; the digerence m my op,.non 
bettor placed on the same row as the number, with which ,t wmibl be u-- I . 
the direct forward difference formula of interpolation, that iw, ,.n a k^l vsi i 
the first logarithm involved. Light rules between columns and tu-aw ru!.*^ 
between sets of columns set off the table weU. Catch-numbers are di..wn .n 
the top outside comer of each page to indicate the range of the num »< r' i-ri 
page, e.g. 10300-10499. Head and taU figures are used an.l the tahl. i 
beautifully printed. The work is well bound, the paper is good and it i an l e 
strongly recommended to aU computers for its arrangement and a. eura. ^ 

The maiii table extends to 600 pages. 

At the end of this table there foUows an appendix: Anha.^j znw 

Band4^ der zehnstelligm Uygarithm^^^^ MathematUche Tafelr^. 

herechnet ron Prof. Dr. J. Peters und Dr. J. Stan. 

Logarithmen der trigonofnetrischen Funktionen von Prof. Dr, G, W iff. 

This appendix contains a useful collection of logarithmic an*! .irithni^^tical 

tables; the majority of these tables will be described in a later '^ertion. 

A. T. 13, pp, 127-152. This is a Uble of 48«place hyj>erb4>lic l(»i;anthinv- ar^l 

is described in Section IV. With the help of the value of lugi^ v to I'' de< iiha;'! 
it may be used for the calculation of common logarithms up to de< inuil'. 
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A. T. 14 a, pp. 153-155. Twenty-eight-place logarithms of I i: o x Ifr-® 
[f/ =^1(1)9, = 1 (1) 14] and of 1 (1) 9, It must be remembered tikal 

log (1 a x lu~”) is negative. The small tables, one for each value of ate 
conveniently arranged. ThLs set of tables is a reduced form of Peters and Stma: 
** Zweiundfiinfzigstellige Logarithmen.” 

T, 14, pp. 156-162. SixtV'One-place logarithms of 1 (1) 100 and primes to 
1097 taken from CaUet (98.0), New tables of 61-place logarithms of l±o x 10^, 
a == 1 (1) 9, /« = 3, 4, 5, 6, are added. In the introduction to the appendix the 
series used for the calculation of the new tables are given: 


log (1 ± a X 10 ”) — 



ilfa* ifa* 

27 l(^n 3 X 10*" 


where M is logio 

The logarithms thus computed were checked by summation and tested 
against the series 

S log (1 ± a X 10-») = ± ~ 2a - 2a* ± .... 

a = 1 

Methods for the application of these tables to the calculation of logarithiM up 

to 61 places are shown and illustrative examples provided. 

T. 1 of the appendix exhibits the first hundred multiples of M and IfM 
to 61 decimals, and the first 32 powers of M and 1/Af to 32 decimals and 32 

significant figures respectively. _ 

T. B. In the introduction to the appendix (p. xxv) 84-place loganthms of 

prime numbers to 113 are given. These were calculated by A. Grimpen. 


{199.31.} Vega. Thesaurus. 1923*. 

This is another reprint of Vega (95.0) by Stechert. The Thesaurus was copied 
photographically in Vienna and printed there. The reproduction “ ^ 

Ld aU the errors of the original appear. The errata-list given under \ ega (95.0) 

will therefore apply to this reprint. 

199 4 Thompson, A. J. Logarithmetka Britar^nica, being a Standard T^Jl 

ulmhm 90,000 10 100,000. /.W ^ 

Vniversil) of London, to CommenmoU (Le Tmen^ 

CoZ«len, No. xi. Cambridgo UoiyOTrty PreM. 1924. (4 .) 
this woTof 

Loqanthmica 18.0 m a nttmg lu „ . nn„„i.nAA. 

^ . u * 4.. T T Comrie North-Weetem Unirerwty, lUmoB, l-JJ.*. 

• I am indebted for this note to L. J. Comne, «orui 
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worthy of the occasion and assuming its accuracy a wonderful achievement. 
A. J. Thompson is an able and enthusiastic comnuter and has taken upon h 

own shoulders the labour of typesetting his 

board so that the subsequent work becomes largely mechanical*. In uraer 
^read the cost over Ime years it was decided to issue the table m part, 
of which this is the first. It is hoped that a further U' or 2t' chiliads will appear 

in 1925. 

Tables: Auxiliary Tables. 

T. A, pp. xii-xiii. Twenty-decimal logarithms of (1)1 .'-Ml* 

with first and second forward differences. Columns headed A. loc . A. ^ 
give the number, logarithm, first difference, and second difference resi>ectively. 
The arrangement, grouping of figures, etc., is the same as in the main table. 
The first differences are all positive, while the second differences are all negative, 

and third differences are negligible. 

T. B, pp. xiv-xv. Twenty-decimal logarithms of 

1,00000,00000 (1) 1,00000, iXi2i;k > 

with first differences, which are all positive. Second differences are negligible. 
The first differences are shown in the row of the third column midway between 

the rows of the logarithms involved. 

T. C, p. xvi Antilogarithms to 20 decimals of logarithms 

•00000,00 (-00000,01) -00001,00 

with first and second differences, which are both positive. Second difference; 
are lai^, of order 53,00000, but third differences are negligible. 

T. D, p. xviL Antilogarithms to 20 decimals of logarithms 

•00000,00000 (-00000,00001) O-OOOOO.OOIIX) 


with first and second differences, which are positive. The first differences 
consist of numbers of 11 digits, but the second differences are con.^tant 
throu^out this range (= 5-^). 

T. E, p. xviii. Logarithms and co-logarithms of 1(1) l(N>to 20 decimals in 
two sets of three columns, headed X, log X, colog .V. 

[T. 1] Main table. Twenty-decimal logarithms of 9(>,(Xxi (1) Uni,in hi with 
first and second central differences, S* and 8*, bv the direct arrangement. 
Columns are headed X, log X, 8*, 8*, and there are two sets of these on each 
page. The figures of the logarithms and differences are grouped in fives, 8* and 
8* are negative throughout; 8* varies m its numerical value from 53616 6<i271 
to 43429 44819, while 8* is almost constant, varying only from 4 to 3. Catch- 
numbers of the argument are given at top outside comers of the page, and of 
the logarithms at foot outside comers to 5 places. These give the range of 

• Pfeteiftlofy Note (Karl Fearsony. 
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numbers and logarithms for each page, e.g. A’, 92CKX)-92KX»; log AT, 96378- 
964-2 o. Litrht double rules between sets of columns, spaces between columns, 
^dde spaces after hfth rows, head and tail figures, figures grouped in fives with 
a narrow space between, make the table a particularly good one, and in addition 
it is beautifullv printed. There are 100 numbers per page. When the last figure 
in the logarithms or the diSerences is a 5, a + or - sign is added to indicate 
whether the true value is in excess or defect of the tabular result, viz. 5+ 


or 0". S- and 8* are on the same row as the logarithm to which they apply. 

In the introduction by the author methods of interpolating in the table 
and of calculating antilogarithms to 20 figures are explained and examples 
are mven to illustrate the calculation of logarithms and antilogarithms of 
numbers to 10. 15. or 20 places. These methods are quite straightforward and 
require only a measure of patience. I shall here indicate the general method of 

finding the logarithm of a number to 20 places. 

Given any number X of more than five digits whose first digit is not 9. To 

find its logarithm: bring it within the range of numbers 90,00(^100,^ by 
dividina by some number a less than 100, which should be as smaU as ^ssible; let 
this transformed number be divided by its first few digits b and let the quolaent 
be c. Then X = abc, i.e. log X = log « + log b log c. If 10 or fewer decmid 
nlace^ be required, the transformed number need not be factorised into 
toe it< Icrittm may be fouild from tie main table by Uneax 
aa S= does not in general aSect the tenth place. If accuracy to ll-lo 

be reqoried (- «i, ^ will then lie between l.OOOOO.W 

and 1log c by linear interpolation m A 
®'l7ruracy exieeding bo decimaU be required, it is better to take the tat 

will then He between 1,00010,00000 ^ 1 bv linear 

t f -ro T F Incr b bv interpolation in the mam taoie, anu ivAg . 
before, lu 1. hi? ^ n necessary because of the 

interpolation in T. B. The trans required when the work is 

Hmited extent of the form^a recommended for use in interpolating 

. Journal of the InMuU of Actuanc, vol. xxxv, p. 4o. 
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central differences; d is the fraction of the argument interval at wnicn ini. i- 
polation is to be effected, measured from N, 

(O<0<1); ^=l-d; eAx) = x(l-x^)lSU ^4(x) = x(l-x-)(l-A-V 

The first three coefficients € 2 ,e 4 ,e 6 have been published to Id decimals for .1- 
decimal values of the argument*. For <f>u^ + we may use the equivalent 
form Uq + dAt<o, where At<o is the first forward difference correspon.ling to Mo- 
The author says that the calculations, on which the table is based, were 
carried to such an extent that the accuracy of the 20th place in the logarithms 
and differences is assured. The author intends to explain his method of calcu¬ 
lation later, so that there is nothing definite to be said about that at present. 
In the main table the 8^ and 8* are not obtained from the logarithms as printed 

but from the formulae 

8® log iV = log (iV - 1) - 2 log N -f log (N -f 1), 

8< log iV = log (iV - 2 ) - 4 log (AT - 1) + 6 log iV - 4 log (N + 1) 4- log (N -i- 2). 

A in T. A and T. D is the difference of the logarithms as printed. We are 
assured that great care was taken in the calculations and in the reading of 
proofs. 

Facing the title-page there are actual-size photographic reproductions of 
the title-page and pages 2, 3 of Briggs’s tract Logarithmorum Chilias Prima. 
1617; see 17.0. 

SECTION HI. ANTILOGARITHMS 


If the title of a work appears in one of the preceding sections, the section 
in which it is given is referred to with the page, after the author and date. It 
must be noted that all extensive logarithm tables can be used for finding 
antilogarithms, and, therefore, in this section, only those tables which give 
antilogarithms explicitly or have some special point of interest are included. 

{200.0.} B[uergi], J[obst]. Aritmetische und GeometrischeProgress Tabulen jsambt 

griindlichem vnterrichtjvne solche niUzlich in alUrhy Pechnungen 
zngebrauchen Ivnd verstanden werden sol. Gedruckt /In der Alten 

Stadt Prag/bei Paul Sessen, der Loblichen Universitet Buch 
druckern / Im Jahr /1620. 

This is the work on which Jobst Buergi’s [Latinised as Justus Byrgius's 1 
claim to an independent discovery of logarithms rests. It contains a table, 
which may be regarded not as a logarithmic table but as a crude anti- 
logarithnuc table. In modern terms we may say that the table exhibit.^ 
the powers of 1-0001 to eight decimal places until they reach lO-ttO. The 

.o * t ^ of Cen*rdi.Differenc€ Formula, TracU for Comnutrrr No v 

(Cambridge Univemity Pjbbb, 1«21). ^ ’ 


HBT 
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base of tlie system is thus l*0UUl, i.e. antilogarithms to the base 1-0(XG 
are exliibited corresponding to the logarithms 1 (1)23627, and Buergi says 
tliat 10 is the number, which corresponds to an index between 23U27*(X)22 
and 23027*0023. This is accurate, and the table as a whole appears to be 
correct to the last figure. I have not seen the original table and I am indebted 
for a description of it to Professor R. xV. Sampson, who includes it in his 
bibliography of rare books, which were exhibited in 1914 on the occasion of 
the Napier Tercentenary*. The work was lent by the Town Library of Dantzig. 
Professor Sampson reproduces the title-page and the first page of the table. 
On the title-page a summary of the table is given in the form of two concentric 
circles, which form something very like a circular slide-rule. The outer ring 
shows the logarithms 500 (500) 23,000 (27) 23,027, while the inner ring shows 
the corresponding antUogarithms. In the table a,n additional cipher has been 
added to the argument, so that the latter really takes up the valuM 
0 (10) 230,270; the tabular results corresponding to 0 and 10 are 100000000 and 
100010000 respectively. Of the argument the multiples of 500 head the columns 
and 0 (10) 500 appear in the argument column. The tabular results appear as 
9-figure numbers without decimal point. The puhUcation of tlm table in¬ 
stituted an important achievement although it was superseded by the tables 

of logarithms published about the same time. i i, ui 

Buergi deuotes tie argument as “die gauze Bote Zahl, an m e e 
it is priLd in ted; a tabular entry is referred to as “ die gauze Schwarze Zahl, 

and these are printed in black. 

200.1. Long, John. “ A new method for making Logarita, and vice vers^ 

for finding the Number corresponding to a Logarithm J P 

of the following table.” Phil. Trans. No. 339 (1714), pp. --o • 

IT 11 This paper contains the first printed Briggsian antiloganthm taW^ 

corresponding to the logaritbms (•!)" x n for m - 1 (1) 8, « - MD 9. 
antlUh-- The appUcation of the table .s srmpl. but lengthy. 

201.0. Dodson. James. He 

In the iTeLtnsive tabJ of anth 

rithmic tables. Dodson s table y practically the first such 

Se‘nlCtu 

however, my edited by C. G. Knott. 1915 (Longmans. Omen and 

• Napier Tercentenary Memoruu voiutik, 

Co.), pp- 208-212. 
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TT. 1] The numbers corresponding to all logarithms >' 11) I 

are Exhibited to 11 figures*. The arrangement is similar to that ot ima e 
logarithmic tables. The figures 0 (1) 9 head columns while m 
Jumn we have -0000 (-0001) 1-0000. Every row of tabular results |- 

by a row, which shows the first differences corresponding to the -n ries m the 
row preceding. There are 34 rows of antilogarithms on each page, the la^t r..Ns 
of one page being given as the first of the next. The figures of tin- aiitilogarithm.s 
are grouped 4, 7, and as is usual with logarithmic table.s the first group is on \ 
printed once. It is separated by a point and a narrow white .space imm the 
body of the table. Dodson’s sign to mark the increase of the fourth Ifpire o 
the antUogarithm is peculiar; the new fourth figure is placed in the ditierence 
row under the first figure of the first group affected by the change, and marked 
by the symbol : - . The computer must remember to apply this new figure to 
the groups up to the end of the row. The convention is certainly not a good one. 
The diff erences consist of six and later seven figtures, and the first group of four 
figures is given in the first column only. If a change occurs in the fourth figure, 
the new fourth figure is given at the first column affected, thus 4 07. and this 
applies to all groups until the next change takes place. It may be pointed out 
that the final figures of the leading groups in the antilogarithms and their 
differences may change twice in the course of a row. At the top of each [lage 
the ranges of the logarithms and antilogarithms are given in full. At the f(j<jt 
of each page the proportional parts of differences, cut off at the eighth figure 
of the antilogarithm, are shown under columns 0 (I) 9, while in addition the 
tenth part of these proportional parts is given. The table can thus be quite 
conveniently used as an 8-figure antilogarithmic table. 

The use of the table to its full accuracy involves correction for the effect 
of second differences throughout the table as they vary from 5 to .j.'l. Dodson 
supplies formulae for the correction in calculating antilogarithms ami also in 
the calculation of logarithms by the inverse use of the table, and a small table 
on p. 31 of the introduction gives the amount of correction for the ilifferenoes 
5(1) 53. For the antilogarithms the correction is negative and for the logarithms 
positive. 

As regards the accuracy of the table it must be remembered that Dodson 
increased his last figure only when the following figure was a b, 7, 8 or 9. Thus 
in the strict sense there will be many last-figure errors, but these are not seriou.s. 
In his calculation Dodson worked to 13 figures. Filipowski, in his preface to his 
Anti-Logarithms (1849,202.0), supplies a list of 36 errors in Dixlson's canon which 
affect the first eight figures, and Grayf says that in 1847 he had collected a 

^ Ten decimal piacee. 

+ Intranet Rtcord, June 9, 1871. 
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list of 125 errors, which he communicated to Shortrede. The latter corrected 
them in his plates of 1849*. 

In the introduction the construction of the canon is fully explained. In 

essence Dodson computed a series of 10,000 geometrical proportionals by 

1 

processes of multiplication, the ratio of which was lOio*. The interval was then 

reduced to a tenth by interpolation using first and second differences. For 

1111 

the first part of the process it was necessary to find lOio, lOio’, lOi®*, lOi®* 
and the work was then perfectly straightforward. The table occupies 300 pages 
(not 250 as given by Glaisher). Rules between columns and after fifth rows. 


71.0. Gardiner. 1742. (Section II, p. 79.) 

IT 71 (i e Additional table T. Ill of Gardiner). Nineteen-decimal anti- 
logarithmst corresponding to the logarithms •DOOOO (-00001) -00139 mth 
first, second and third differences. The table is similar to [T. 6] described m 

my logarithmic section. 

74.0. Dodson. 1747. (Section II, p. 81.) 

T 33 Seven-figure antilogarithms (i.e. 6 decimals) corresponding t<> 
logarithms -0000 (-0001)-9999; the arrangement is similar to the usual 
7 -figure logarithm tables except that there is no sign to mark the “i^ea^ of 
the final leading figure. The leading group of three figures is separat^ from 
the body of the table by a point. At the end of each row the mean ^ifieren^. 
L given up to the argument -6379. From -6400 the figures are grouped 2, 5. 
There are rules after tenth rows and between columns. 

78.0. Gardiner. 1770. (Section II, p. 82.) 

[T. 7 ] as in 71.0 above. 

85 0 CaUet-Gardiner. 1783. (Section II, p. 85.) 

J • nnmhers d e 20 figures) corresponding to the- 

[T. 6) This is GMdiSs table mth 40 ad<iitioi»il 

logarithms part of this table added by CaUet is 

•JlTia Selrn, (P. 90). Itot, second and third diderenees are grve.. 
88.0. Hutton. 1785^ “jiL corresponding to the logarithms 

. j;oo/^r^“l 3 r?his U o/rdiner's table 71.0. The 6rst thr. order. 

h, G»lln.r. Cdlet sad =“•*“ »• f 

.o; jr -r-P..--. •« 
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94.0. Hutton. 1794. See 88.0 above. (Section II, p- 91) 

<W O Callet 1795. See 85.0 above. (Section II, p. 96.) 

■ In thia work and later tirages of it hyperbolic antUogarithms 

bibited to 20 decimals for the same values of the argumen • hvr>er- 

of common antdogarithms. In the argument column of this table th yf 
boUc logarithms proceed-000000 (-000001) -000179, whereas the antUoganthm 
are givL for the arguments -00001 (-00001) -00179. Glaisher s descnpt.on of 
the table is therefore incorrect, but De Morgan describes i corr 

105.0. Hutton. 1801 (3rd); 108.1. Hutton. 1804 (4th). See 88.0 above. 

(Section II, p. 100.) 

117.0. Hutton. 1811 (5th). (Section II, p. 104.) 

T. 4 of 88.0 is extended from -00139 to -00149. The later editions w 

contain this enlarged table. 


145.0. Shortrede. 1844. (Section II, p. 117.) 

This is the first extensive antilogarithmic table since Dodson’s. 

T. 2, pp. 112-195. Seven-figure numbers corresponding to the logarithms 

•00000 (-00001) -99999. The arrangement is the same as that of the table of 
logarithms, T. 1, with the differences and their multiples at the foot of the 
page. The same constants are given at the top of each page. The title-page 
says the numbers are given to seven decimals but this is incorrect. 


150.0. Gray. 1848. (Section II, p. 120.) 

The table is logarithmic in form but antilogarithms to 12 figures can be 
found v€ 5 ry easily by the method explained by Gray. See Section II, L’MKO. 


202.0. Pilipowski, Herschell E. A Table of Anti-Logarithms: containing to 

seven places of decimals. Natural Numbers answering to all Logarithms 
from -00001 to -99999; and an improved Table of Gausses Logarithms,... 

preceded by an Introduction _ London. Bell & Daldy. 1849. (8®.) 

Second Edition, Revised and Corrected. London. Bell. 1851. (8®,) 
Third Edition, Revised and Corrected. Bell & Daldy. 1861. (8®.) 

[T. 1], pp. 2-201. Seven-figure numbers (not seven decimals as given 
in the title-page) corresponding to aU logarithms -OOOOC^ (-00001) -99999. 
The arrangement is similar to that of a 7-decimal logarithm table, with 
•0000 (-0001) -9999 in the left-hand column. The three leading figures are shown 


BSsr. 
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at evei\y tenth row and at every row following a change; they are separated 
from the body of the table by a space. The increase of the final leading figure 
is marked by two dots placed above the fourth decimal of every group 
affected. There are rules between columns and spaces after fifth rows. Old 
numerals are used ; 50 rows per page. In the right-hand marginal columns the 
proportional parts of the difierences are shown, but unlike the majority of 
tables the hundredths 0 (1) 99 are given instead of the tenths to the nearest 
unit of the last decimal. On the left-hand page the proportional parts 0 (1) 49 
and on the right-hand page the parts 50 (1) 99 are exhibited. At the beg innin g 
of the table the parts of two differences on each double-page are given, but 
as the differences increase more (juickly as the logarithms increase, the number 
of difference columns is increased until at the end of the table the parts of five 
differences are given on each double-page. The full proportional part is given 
only in the first difference column, while the last figure alone is given in the 
others and the same convention is used here as in the table to denote the 
increase of the final leading figure. At the top of the page the first and last 
logarithms and the corresponding numbers are exhibited in full. Throughout 
the tal>le where the final figure is a raised 5, it is printed as a Koman V. 
This convention would be useful if the computer wished to work to six figures 


only. The table is weU printed. . 

'in a brief introduction the author gives a list of 36 errors m the first eig t 

figures of Dodson’s table 201.0. FiUpowski does not say how he obtained his 

tlble. but there is no doubt that it is an abridged form of Dodson s 11-fig^e 

table The errors given would be easily detected by the exammation of the 

!uffeVencel Gray* gives a few errors, which occur in Filipowski’s fimt edition 

The third edition, corrected, does not contain a list 
in the earlier editions and which have been here corrected 

liit ;r,.ce.iin;the table. De Morgan supplied a testimonial for the tdlta 
antilogarithms and Gaussian logarithms. 

Shortrede. 19. (Section II, p. 122.) ^ 

T. i. The table and its arrangement f ‘ ^ 

s V. n tisure antiloganthms ate given. With regard 


Dodson. -Jol.ti. 

Kotalek. IK.-.I. ^ oalculating Miti- 

Section n, loo.o. 

• Inturant/ Rtcord, June 9, 1»<1- 
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TWO Steinliaiiser, 1857. (Sectaon II, p* 125.) 

m. ubla me legmithiBic ttbles, bat the. can be lueJ tor computii.a 

r uW Tbe method U m .impU ». the lob-thm.c 


mariiliofi 


166 . 0 . Gray. 1865. (Section II, p. 130.) ^ 

The table is logarithmic, but the method of finding antiloganthnn. to - 
fig nres is simple. 

167.0. Stemhauser. 1865. (Section II, p. 130.) 

Fifteen-figure antilogarithms can be readily obtained, hee 1 j9.»i am 

Section II, as above. 


168.0. Gremertb. 1866. (Section 11, p. 131.) 

T. 9, p. 118. Fifteen-decimal numbers corresponding to the logarithms 

(•!)»'X n for n = 1 (1) 9, r = 1 (1) 17. ,, , 4 , 

This table and the logarithmic radix T. 10 will enable the computer o 

calculate antiloganthms to 15 figures. 


170.0. Thoman. 1867. (Section II, p. 131.) 

By Thoman’s logarithmic tables 27-figure antilogarithms can be foxmd. 

172.0. Scott {TMes of Logarithms and AntUogarUhms). 1870. (Section II, 

p. 133.) 

Short logarithmic table which can be used to calculate antilogaritbms to 
10 figozes. 


173.0. Pineto. 1871. (Section II, p. 134.) 

Antflogarithms to 9 decimals can be readily found 
If the logarithm falls within the range of T. 2, i 
number is obtained by the inverse use of the table, 
between -00475 and -99999 (inclusive) seek the next 1 
IJL. and add the corresponding L to the given logaritl 
now be in the range of T. 2 and the antilogarithm is 
mnltiply this last result by the M. corresponding to 
product will be the number corresponding to the given 
wiD generally be correct to the 10th decimal if allowance 
final figures. 


175.0. Wace. 1873. (Sectaon II, p. 136.) 

Wace’s T. 1 can be used for the calculation of antilogarithma to 20 figures. 
The method is rather long but simple. 
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iTiay. (Section IL p, 138.) 

Twenty-foiii-figiiTe ttntilogarithms can be readilv found by means of 

^ • w 

i«ray ^ table. The process consists in breaking up the given logarithm 
iiito o<.‘mponents. whose corresponding numbers are obtained immedi¬ 
ately from the table. The product of these numbers, which are of the form 
1 -- 1 •( M 'l) /} = 1 r 1) 999, \rill give the required number, A short method 

of multiplication can be employed. 

178.1, Vazquez Queipo. 1876. (Section IL p, 139.) 

A. T. 1. This Kadix table of ‘21-decimal logarithms may be used to 
calculate 21-figure antilogarithms. 

181,0. Steinhauser. 1880. (Section II, p, 140,) 

By a method similar to that of 159.(> and 167.0 above, antilogarithms can 
be found to 20 or 21 figures. 

183.U. Jackson. 188L (Section II, p. 142.) 

T. 4. This Radix table, although logarithmic, can be used to calculate 
10 -ficrure antdogarithms, 

Prrtz. [l'?S5.] (Section II. p. 142.) 

iT. n. pp. 1(^17. Fifteen-figure numbers corresponding to tbe logarithms 

.1 M H'» ( -(M il ) 1 '(xy). 

i X. 3]. pp. 2t>-23. Ten-figure numbers for the same arguments as in T. 1. 
The urrantrement of these tables and a description of the anrihary tables 
TT. 21 and iT. 41 vrhich enable the computer to calculate logarithms and anti- 

locraritlims to 10 or 15 figures are given on p. 142. 

1-3 1 . ilundelfinser and Xell. 1S91. (Section II, p. 143.) 

The tables T. 1 and T. 2 are described in Section II, and their application 
tie- calculation of antilogarithms is simple. Find the next less logarithm 
ui T 1 to the riven logarithm. Take the difierence as B and find the corre- 
'.oon^iine A bv7he inverse use of T. 2 to 6 or 7 decimals: add A to the tabular 
l.e-a-ithm ,.nd find the correspon-ling antilogarithm of the result. The require 
numb. r i- the ^um of thi< last number and the number correspondmg to the 

rabuh-.r logarithm. 

:oo,. Duouri. 1''96. iSectiou II. p. 147.) 

T. -7. This radical table, described as above, will give antiloganthms to 

12 c 

i. I'bT. I Section II, p. 149.) • • 

-.hr.rt T.ihh ,,,r'LxyflrTA»esa/id Jidi-/o^ori4^»nJ,althoughlogant c.u 

ri , Ir oalouLio,, of ,o.«™ean,ilogari,h..a. Fmd theloganrta 
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1 
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in 4 newest to but less than the given tavern"” 1 b' 

nnmbei. Find the diSerence of th^ganthms, and b; the in 

_ .j e ^„rnr^ compute the corresponding number. 

interpolating by aid of colunm ^ . 

xsru X ^rxXaXHL:: 

machine is available. 

{194.2.} Dietrichkeit. 1902. (Section II, p. 150.) 

[T.2] Seven-place antilogarithms corresponding to the mantissae 

•0001 (-0001) -9999. 

195.0. Borgen. 1908. (Section II, p. 151.) 

T 1 pp 2-21 A. Eleven-figure antilogarithms corresponding to the 
logarithms -0000 (-0001) -9999. The table is thus to the same number of figures 
as Dodson 201.0, but its extent is only a tenth of Dod^n’s. 

g == log h 4- , where the argument log g- takes up the values 

•000 (-001) *999, to 7 and 6 figures. These tables are fully described in 
Section II, where their application to the calculation of logarithms is 
explained. To find antilogarithms, (1) note the antilogarithm C corresponding 
to the first four decimals B of the given logarithm, (2) find the Aij next less 
than the number A formed by the last seven figures of the given logarithm 
(the logarithm has been made an 11-decimal one by adding ciphers, if necessary), 
and note the corresponding L^, (3) find the difference between ALj and the 
number A, and find the next less AZj, and continue in this way till the original 
logarithm is exhausted, noting L^, L^, L^, •••, (I) form log B — L„ — log B „, 
ignoring the characteristic, and take out the corresponding Bi. B .^, • • • from 
the table T. 1 A. The required number is then C -r B^ + B 2 + ■■■ A small 
correction is generally necessary; this is fully explained by Borgen. 


198.0. Andoyer. 1911. (Section II, p. 154.) 

T. 1. This radical table, described in Section II, will enable a computer 
to calculate antilogarithms to 18 or 19 figures. Break up the logarithm 
into components, which are the logarithms of some of the arguments in the 
tables, until a remainder q is reached which commences with five ciphers. 
Then 10« — 1 is obtained to 18 places by means of three terms of the series 

~ ^ 2^* ^ ' ^ ^ modulus, 

= + May*, ^tere y = qx 10^. 

/ij and /ij are given to 18 decimals. The required result is obtained by multi 
plying 10^ by the antilogarithms of the logarithmic components mentioned above 
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iriailleinin. 1912. »Section IT. p. 154.) 

- Tnis table has been already described on pa^ cited aboTc. Tlie 
raain rart of the table srives the numbers to 13 hsures corresponding 
-O the logArithnis ‘TtMA and to 12 figures for the logarithiim 

I’Vl -99^. This table and the a uxili ary column will suffice to pve 

antiiogarithms to 12 or 13 figures corresponding to any loganthm. The 
meTliod is nor so simple in principle as that of Gray and others, but it is rerr 
q’liok. The logarithm of 12 decimals given is divided into three ‘^quatrades’* 
Qi • Vi' ^3 the number A’ corresponding to the first ‘"quatrade*’ is immcdi- 
arely obtained from the table. Log c corresponding to the second "quatradcT’ 
is then taken out. the ehrht decimals being again divided into ** quatradea.” 
The first * qiiarrade ' is added to and this is called log A c. although a cor¬ 
rection has still to be made for the eSect of the-second “quatrade of loge^ 
Lo^ Cj. correspondins to the latter, is now taken out and added to the so-c^led 
\o2. A a. The sum is denoted by los: Xcci : the numbers corresponding to log A a 
and loiz A are then taken out from the table allowing for the characteristic. 
The final step consists in ad ding log ^ (taken from the log c cohmm) corre- 
Vp~in din j to to the first fi.ve figures of the original Ic^arithm and taking 
out the number A ^^ correspomiing to the resulting logarithm. The required 
number is > A' - Xc - A cui - A\5i. Small corrections are ^nerally nece^ary 
and Guillemin explains his method and the maimer of finding the corrections. 


an 


199.2. Peters—Stein. 1919. (Section II, p. 156.) 

The Radix tables here given can be used for finding antilogarithms to 

o2 places. 

199-4. Thompson. 1924. ^Section II, p. 162,) 

T ' p xvi T^entv*decimal antilogarithins comsponding to 
... ..XM-M.l i The table consists of two sets of four cotanna 

he^de.! V .Y. A. d*. The figures are grouped i& fives. The first and 

A and are p>sirive throughout : the sea>nd difierences are large, 

r.f or i-f " but third -differences are negligible. 

T D r. wii. Twentv-decimal antilogarithms corre^ndmg to 
.....:... .M>v.>l) -.XM>:-jXa.X*. with first and ^nd 

arran.^ i as in T. C. The -iifferences are positive, the first dtfferencea cons^tmg 
..{ : 1 ii-rj whHe d- is constant (= 5"l throughout J***?®- . 

Th.:- tables .ate the only expUcit 

^ 1 - r ^ «nT- •Vu.fw'imal lo<withm can be found. 

n. .x.rresp.n ling t- ,o^hms and differences is a 5, 
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a -f- or - sign is added to snow —- 

.ho„ bow .bo „,i.ogari,b„ op .« 20.figu,. 
accuracy ^ be determined and iUnstrations are given. 

♦Ex. IV. To find given log tt = 0-49714,98.26,94134, to 14- gure 

““Sply log. by 2; log ^ = 0-99429,974.53,88268. 

Log J* falls within the range of logarithms of the mam table, 
done I, we should add or subtract a logarithm of a number .. taken 

T. E, to bring it within the range of the mam table. In this ca= < _ 

Find in the main table the logarithm which is nearest m % alue to lo^ . 
in defect. 

log 9-8696 = log h = 0-99429,95517,2607. 

log — log 5 = log c = 0-00000,01936.6220. 

The entries in T. C from which c may be found are as follows. 

logjr if ^ 

-00000,01 1-00000,02302,5854 

-I- 2302,5858 

•00000,02 1-00000,04605,1712 + 5"^ 

Sigine. 8* is small, e is found by linear interpolation, 

c = 1-00000,04459,2379. 

Eow w* — abCy .*. “ 9-86960,44010,894. 

Hence — = 1-64493,40668,482. This is correct to 14 significant figures. 

6 

Fckt 20-decinial accuracy the work is rather laborious, but quite straight 
forward. 


5 * 


SECTION ZF. HTPERBOUC LOGARITHMS 
[Logabithms to thx bass e — 2*71828...] 

If the title of a work appears in one of the preceding sections, the section 
in which it is given is stated with the page, after the author and date. 

203.0. Speidell, John. New Logarithmes. The First inuention whereof, was, by 

the Honourable Lo: lokn Nepair Baron of Merchistem and Printed at 
Bdinburg in Se(4land, Anno: 1614. In whose vse was and is required 
the knowledge of AlgdiraicaU Addition and Suhstraeiian, according to 
4* and . These being extracted from and out of them {they being first 
over scene, corrected and amended) require not at all any skiU in Algebra, 

• P. Tiii. 
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or Cossike numbers, But may be used by every one that can onely Adds 
and Subtract, m whole numbers, according to the Common or vulgar 
Arithmeticke, ivithout any consideration or respect of + and —. By 
John Speidell, professor of the Mathematicks, and are to bee solde at 
his dwelling house in the Fields, on the backe side of Drury Lane, 
between Princes streete and the new Playhouse, 1619*. {4°.) 

This is the first work in which hyperbolic logarithms are given. These are 
not the same as the logarithms calculated by Napier, but the difierence is 
slight. The hyperbolic logarithms are readily obtained from the Napierianf. 

[T. 1] Columns are headed ‘‘Sine,” “Comp.,” “Tangent,” “Comp.,” 

f^r\TY\T\ o-nrl m\T£^ 'raG-nor>4-iT7olTr “f-Vija IriOT^iTlt’.llTnS RITIGS. 


Comp.” and give respectively the hyperbolic logarithms of sines, 
cosecants, tangents, cotangents, secants, and cosines to five decimals (six figures 
with characteristic) for every minute of the quadrant. The arrangement is semi- 
quadrantal, wdth 30 minutes per page. These logarithms are most readily 
obtained by subtracting the corresponding 7-figure logarithm as given in Napier 
1.0 (1614)from 10® and cutting off the last two figures. Where the characteristic 
is negative, Speidell has added 10 to it. The characteristic is in no way separated 
from the mantissa and at first sight the table appears to be a 6-decimal one. 

[T. 2] The second table is of an interesting and unique form. It exhibits 
chiefly the 6-decimal hyperbolic logarithms of all numbers to 1000. The 
arrangement is as follows: The argument 1(1) 1000 appears in the fourth 
column, the logarithm in the first column, first differences in the second 
column, the complement of the logarithms to 10 in the third column, half-loga¬ 
rithms in the fifth column with corresponding differences in the sixth column; 
and in the seventh column the complements to 5-00 of the loganthms m the 
fifth column. These complements in the seventh column will be hall e 

corresponding complements in the third column. The final column expresses 

the armiment up to 960 (taken as farthings) m shillings, pence and fart g ^ 
Thus tl.e table gives the hyperbolic logarithms of all integers to 1000 and ot 

their square roots with the corresponding first differencesj^ T e 

arc uslil, for. instead of subtracting the logarithm of a divisor, we can add 

the complement of that logarithm. a. i + . rio+o.! thev are 

Speidell’s tables are therefore of some interest. At la e y 

„.„..r,llv found bound up with a treatise on spherical tnangles «ld with a 

separate title-page. viz.: vr^u.mp 1915 

... 1 j . ifi.iA T^amer Tercentenary Memorial Volume, liJl . 

* Sainp.^on says first published m 16-0. A p 

“( .’ :: alpebraic, from Italian cosa, simnlv as Briggsian and 

i. u iA tliat the main types of loganthms are 

N.ipierlaii, for tlie Xopierian and hyperbolic numbers 1 (1) 1000 only, withoul 

t Some . opif s of later impressions have the loganthms of numbers t , 

the eoluioiis of half-loL'arithms, complements, etc. 
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^ Bre^e Treatise of SphaericaU 

Cases of a right angled Triangle,.... London, AUde_ 16-. .^.4 ^ 

The edition before me is 162but there were sever 

edition olNew Logarithmes appeared in “^-edition- wer- 

impression, 1622. I think it may be concluded that these ^ . 

really “impressions” taken from the original type^ ■/H„ttonr 

5th, 1623 (Royal Society); 6th, 1624 (De Morgan); . th, ( . ) - ( ^ 

Maseres reprinted SpeideU from the “tenth impression, lb... De More. 

mentioiis an edition of 1627*. 

204.1. SpeideU, Euclid. Logarithmotechnia : or the Making oj y urnbers odhd 

Logarithms to Tuxnty-five Places. London. 1688. (4°.) 

There is no table here, but a method is given for calculating the hyperbolic 
logarithms to 25 decimal places by means of the series 


log, 2 = 2 


2+13 


G 


z^\ 

Hh li 


1 /C ~ 1 

5 U -r 


(from Gregory’s Exercitaitanes Ueomeincaej), me 
rithms of 2, f, 10, 8, 5; 3, f, i and 7 are computed and log» 2 is given to 18 

dedmak. This tract appears in Maseres 14.0, vol. n, pp. 44-75. 


78.0. Gardiner. 1770 (Avignon). (Section II, p. 82.) 

T. 7. This table, which is not given in the original Gardiner, exhibits the 
hyperboUclogarithmsof 100( 01) 10-00 to seven decimals and of 10’', n = 2 11) 5. 

205.0. Lambert, J. HL Zusdtze zu den Logarithmen und Tngonomein^chen 

TabeRen. Berlin. 1770. (8®.) 

This work of Lambert, which includes a large number of tables, mauily 
arithmetical, was translated into Latin by Felkel and also published at Lislxin 
in 1798, viz.: 


205.1. Supplemenia Tahularum LogarUhmicarum et TrigonometricQnim. < Royal 

Academy of Sciences.) Lisbon. 1798. (4®.) 

The titles of the tables in the Zusdtze are given in Latin “for the con¬ 
venience of foreigners who use the tables.” A number of errors occur in the 
Zusdtze, but these have been corrected in the Supplemenia. 

T. 13, Zusdize, p. 123 (Supp. p. 111). Seven-decimal hvperbolic logarithms 
of 1 (1) 100. 

T. 14, Zusdtze, p. 124 {Supp. p. 112). Seven-decimal hyperbolic logarithms 
of 10", n = 1(1) 10, with a series for finding logarithms to seven places. 

" I seen in » bookBeDer's catalogae 16S5 giTcn ma the date on the title-page of » copy 

oi New Logonikmes. 


t Edinboigh. IMa (4<*.) 
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T. i '*. Z’l'.-tze, pp. 125-133 [Supp. pp. 113-121). Seven-decimal hyperbolic 
ioiriirithni? of I'Ul (•'''!) I'-t'W. 

T. 16. Zu-satze, p. 134 [Supp. p. 122). Twenty-five-decimal hyperbolic 
loiraritbms of 1 (1) 10. The modulus M is also given to 25 decimals. 

S2.0. Toaklo. 1773. (Section II.. p. 84.) 

T. 0. pp. 1S3-1S6. Seven-decimal hyperbolic logarithms of l-0(» (-01) 10*00 
and of lu'". n = 2 (11 5. 


13.0. Schulze. 1778. (Section I, p. 37.) 

Schulze's collection of tables contains a very remarkable table of hyper¬ 
bolic logarithms. 

rj 3 j pp 191.1-2.58. Forty-eight-decimal hvperboliclogarithms of allnumbers 
up to 22i> ' and then 12.50 of the rema ini ng numbers to 10,000 (all prime 
numbers and a few "stark componirte" numbers*). This table is gene^y 
r-ferre.l to as Wolfram's Table and it was published here for the first time. 
Wolfram was a Lieutenant of Artillery in the Netherlands at Nijm^ md 
the computation of the table occupied six years. This work entitles ^o^ 
to rank as one of the great calculators of logarithms. Owing to illness Wo^ 

was unable to complete the work, but only ^ 

Schulze has not supplied the missing results but has left a blank m the tabular 
column acrainst the six numbers of the argument column on ^e last page^ 
On p " 5'^^he common logarithms of these numbers and a few othere are given 
t . 4- dedmab Wolfram had only calculated these once, thus they ^ ^t 
:: :;uinMhe in the .ain table. ^Ucb 

...lependen, metboda^Tbe Method . " foe ZL.- 

of the series to 20 decunab. instead of 1. This error 

.V,-,,.-. fift"d°Bariol ni t. out uitit reg^d » 

Crtoa“l vta b'oTdetmanut. The ertot U ala. pointed out bvGrap 178.0?. 


> 4 - ^ I 




,.,r.liner 17,-2. Gardinei-Canovai-Bicco. (Section H, p, 85.) 
Twentc-decimal bcpetbolic logaritbma of 1 (1) .«10. 

- A J 

, -Gatatnet. 17M. (Section II, p. 85.) . 


(T. 7 


even 


hvperbolic logarithms 


..e. numt.r,. who« le«t ^ 

t niU'i Journai. Bd. H. P- -JO- (‘832). 
IjitrvAiucU'.n, p. 39. 
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hyperbolic logarithms 

86.0. Vega. 1783. (Section II, p. 86.) 

T 3 PP 198-208. Eight-decimal hyperbolic logarithms of 1(1) lOtt* an 

then of’aU prime numbers to 9973; also of 10,000 and mm*. 

88.0. Hutton. 1785. (Section II, p. 87.) , ^ , 

T.7. Seven-decimal hyperboUc logarithms of 1-W ( Ol) lo-.Hi and of In'- 
forn = 2 (1) 5. A method of interpolation is given m the mtroduction. The 
first four editions of Hutton contain this table, but the 5th (117.0) and later 
editions contain an additional table T. 8* of hyperbolic logarithms introduced 

after T. 7; it contains 8-decimal hyperbolic logarithms of 1 (1) 12iX» in four sets 

of columns of 50 rows per page. There are space intervals after fifth rows. 
[The dates of the various editions are given in Section II, pp. 88-89.] 

89.0. Atwood, G. An Essay on the Arithmetic of Factors, applied to varmts 

computations which occur in the Practice of y umbers. London. Cadell. 

1786. (4®.) 

This short work must be very rare, as I have seen only one copy and that 
in the library of the Royal Astronomical Society. Atwood describes a very 
useful and interesting method of calculating logarithms, hyperbolic in par¬ 
ticular, of any number to 13 decimal places by means of brief tables. 

T. 3, pp. 70-71, is the chief table. “ Containing the logarit hm s of the numbers 

10 " 

denoted by the general term B — and the logarithms of 1 

the given number.” It exhibits the 13-decimal hyperbolic logarithms of 
•1 (-1) 10; 10", n = 1 (1) 14, e.g. log. -2 = - 1-60943 79124 341. 

The other tables are auxiliary tables for correction. 

T. 1, p. 68. “Containing corrections denoted by the term C in the equation 
log A = log 10" + C — D — log jB when the factors p, q, r, s, t, etc., are greater 
than unity.” 

T. 2, p. 69. “ Containing corrections denoted by the term C in the equation 
log A = 1<^ 10* + D + C — log B when the factors p, q, r, s, t, etc., are less 
than unity.” 

T. 4, p. 72. “For readily finding the numbers denoted by the general term 
B — 10"/A, the logarithms of which are contained in Table 3.” 

This table gives the two-digit factor B which by multiplying J taken as 
a number with the decimal point in front of the first significant figure will give 
a product as nearly as possible equal to unity, but in defect. The table is 

therefore reaSy a table of reciprocals of the numbers -11 (-01) -9 to the first 
decimal place in defect. 

Most of the methods for calculating logarithms to a large number of places 
involve the splitting up of a number A into factors M, p. o. r. s. t where M 


where A is 
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iH ttu‘ itit^-hfrat p«rt of A am) p, V, r, «. I ar« numbani ooavwfMB 
uiiitv ArwtKxi, howt;v«r, MUfUtsaieU that \ should be apiit up mlo 

jf 

A If'. r', t'. t', ..., where S' is ol the |»>nn , aiwl p‘, f', r’, t , .. 



siiuilftr t4;> r, j*. .... The factors p^ r, 

unitv. either from abt>ve or below. E.g. 


mas eoas u — s ha 


1 

I 0157 


1*01 X H«j 5 X lAMlUb X 


« V B 




where Atwood s 1‘01 = 1*006 * *1#^^, etc. 

Various methods of factorising numbers are given and he proceeds to 

how to calctilate logarithm* of number# by this prc»cese of fartoriaatio* 

the help of a table of the logarithm# of simple numbers such aa 1*1, l-dft 

etc. The rules are very simple. 

In general we have 1=.4 xilT xpx^xrxsxl, 

,*. log J - log ilT - log (pgr#*). 

Let - D represent the differences of p. q, r, etc., from unity; t tha 
of the corrections containe<i in Tables 1 and 2 to be «*bu«t«l from 

in order to obtain log (pgr#*) ^±D-C. S is of the form 

log .V log B - log 10- and finally log A ^ log 10- ^ 

Rule I. To find log .4 when the factor, p. g. r. . 

1 = .4 X iV X p X g X r X • X I ... are greater than unity uae the formaia 

log .4 = log 10- + C - B. 

_ . ,, _- , « / are lees than unity. 


1 ®-’ 


j r 

log A = log 10- + C + D — log B. 


(P«rW>. 


Let 

Then 


log^ {T^«*) 


p = \*a, ? = l+t. r = l*c, « = <-!+/. 


o* a* . - ...+*-'^ 


a - 


2 


^ - ... +6-’2-e3- ••• +*"a 


* * 


- ... 


j^S 


= {a^b + e.^d^f)-C, _ 

_ffiwn hv Tmhim 1 or 2 cMiit«|»wfit«f 

where C Is the sum of the correctaons pees by 

I .vrf. 1 nf D a T. $,t, ... bom oaityt •“ 

Vow P = the sum of the difference# ol p. «. . 

.*. kw. (wrW) = O - C. 


I ..a i-Mw 




\otA=\oai\fr^C-^o%B-D.t^S 


10- 
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Ride m. When 4 is a decimal fraction 
immediately foUowing the decimal pomt, log ^ = - log 10 ^ t _ Z> g • 
Here - D is used when p, q, r, s, t, ... are each > 1 and - Z) when p, q, r, , . ... 
are each < 1. Below an example is given. The method consists in raising 
the number with the decimal point placed in front of the first figure to urn y, 

by of simple multiplications. 

To find log 434-29448 19032 to 13 places of figures. 

N = 1/434 = 5/10" = 2-3,10®. 
is fnimd iTnmo8istAlv from Table 4 opposite 1, 43 


Factors 

•4342 94481 9032 x 2 3 

_^ 

13028 83445 7096 

86858 89638 064 

•99887 73083 7736 = 1 - *00112 26916 2264 

Or, in Atwood’s notation.: =1*00112 26916 2264 x 1*001 

100 11226 9162 

to0012 38143 1426 x l-(0)* 1 
10 00123 8143 

1*00002 38266 9569 x 1*(0)« 2 
2 00004 76^ 


1*00000 38271 7222 x 1*(0)* 3 x 1*(0)* 8 

30000 1148 

+ 

8000 0066 


100000 00271 8436 


At tliis stage when there are half as many ciphers as decimal places the 
remaining figures in the factor are the same as in the last number. The result 
means that the reciprocal of the given number is equal to 


2-3 

lOUo 


1-001 X 1-(0)»1 X l-(0)^2 X l-(0)®3 X l-(0)«8 x l-(0)’2 

X l-(0)8 7 X 1-(0)»1 X 1-(0)W8 X l-(0)^4 x 1-(0)»M. 


log 10* 

CoTvectian lor 1*001 from Table 1 

„ „ 1(0)»1 „ „ 

.. 1*(0)*2 „ „ 

„ „ l*(0y‘3 „ „ 

M t» 1*(®)* ® *» »• 


=6*90775 52789 821 

4996 660 
49 997 
2 000 
45 
3 


log 10*+C 


6*90775 57838 535 


MBT 


12 
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log 2 3 ( = B from Table 3) = 83290 91229 351 

Sum of differences of p, r, ... from 1*0 = *00112 38271 844 

D+logB =*83403 29501195 

Subtract D +log B from log 10* +C. 

/. log 434*29448 19032 =6*07372 28337 340. 

(1 ^ (1 - 1 - (1 -f- ... are the successive reducing factors. 

The work is similar for factors less than 1 by Rule II. 

From this example it may be seen that the method is an exceedingly simple 
one, as it involves very simple multiplications by single digits. Naturally the 
inverse process is not quite so simple, but Atwood gives examples of its use. 
The method is ingenious, but seems to have had little attention. 

The tables were constructed by assuming log l-(0)^* 1 to be -(0)^* 1 and 
calculating the logarithms of the tabular numbers by arranging them as powers 

of 1. The logarithms of all simple factors nearer to unity than l-{0)* 1 

» 

or 1(0)* 1 are to 13 decimals equal to the decimal part of the numbers, e.g. 
4- (0)* 1 or - -(0)* 1. Tables 1 and 2 give the corrections for the logarithms of 

numbers which differ from umty to a greater extent. 


95.0. Vega. 1794. (Section II, p. 91.) 

FT 51 In the Appendix Wolfram’s 48-place table is given. The missing 
Jrito ^ now'^ven. that the Uble is compute. See SeheJze 1S.0, 

p. 178 above. 

98.0. Callet. 1795. (Section II, p. 96.) 

FT 2 (6)1 Twenty-decimal hyperbolic logarithms of 1 (1) 1200. 

FT 3 m Twenty-decimal hyperboUc logarithms of 101,000 (1) 101,180 
with first secoad aad third diJetenees. As in the eeee of the eo^pondin* 
Ubles of common logarithms these tables maj be n^ lot tto ^ ^Mn of 
hyperboUc logarithms of any nomber to 20 decunala. See Note to Sehnine, 

'fT “Tun ■ Forty-eigbt.d«=imal byperboUe logaritta of I (1) 100 mrd of 
nU Sme nibers' to foOT. This U an erriaet from Wolt-’o^b • 

Tbil'tab^ ^ enable a eompnter to ealeulato «^de^ bjl-bobe log. 
rthms bv a method explained by CaUet in bis mtrodncrion. 

100.0. Oardiner-Canovsi-Ricco. 1796. (Seetion 11, p. 99.) 

JT. 4], p .749 et seq. IVenty-deeimal hyperboUc loganthma of 1 (1) 1000. 

101 . 0 . Vega 1797. (Section II, p.99d ,c_, „f i Ml 1000 and then 

collection. 
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HYPEBBOLIC bogabithms 

205.1. Lamberl^Felkel. 1798. See Lambert (205.0), Section III, p. l-< 

205.2. Prony, G. Biche de. 179-?. Seven-decimal hj-perbolic logarithms, hee 

Appendix, p. 208. 

104.0. Borda—^Delambre. 1801, (Section II, p. ICH-).) 

[T. 5] Eleven-decimal hyperbolic logarithms of 1 (1) 

107.0. Leonelli. 1803. (Section II, p. 101.) 

FT 2] pp. 30-31. Twenty-decimal hyperbolic logarithms of 10”, /i — 1(1) 20, 
of 2(1)9and 1 + (•!)"• x nforn = 1 (1)9 and m = 1 (1) 11. This is a Kudi.v table, 
intended for the calculation of the hyperbolic logarithm of any number to 2" 
places. The method is similar tothatfor the calculationof Briggsian logarithms. 

110.0. Leonelli— Leonhardi. 1806. (Section II, p. Iu2.) [T. 2] Table as above 

in 107.0. 

111.0. Manning. 1806. (Section II, p. 102.) 

[T. 1], pp. 330-331. - log, {1 - (•!)"•} to 12 decimals for m = 1 (1) .h; 
— r log{l — (•!)*"} to 12 decimals for r = 1 (1) 9 and /« = 1 (1) 3. The multiples 
of log, {1 — (*1)”} for m > 3 can be obtained at sight. In addition r log, 2, 

r log, 10 and ^ J are given for r = 1 (1) 9. By means of this small table 

the 12-decimal hyperbolic logarithm of any number can be found by breaking 
it up into factors of the form (V)% (W)^ 

116.0. Gardiner. 1810, (Section II, p. 104.) 

See Gardiner (84.0), p. 178. 

206.0. Barlow, Peter. New Mathematical Tables^ containing the Factors, 

Squares, Cubes, Square Roots, Cube Roots, Reciprocals, and Hyper¬ 
bolic Logarithms, of all numbers from 1 to 10,000; Tables of Powers and 
Prime Numbers London. G. A S. Robinson. 1814. (8^^) 

T. 6, pp. 212—251. Eight-decimal hyperbolic logarithms of all numbers to 
10,000. The arrangement is modern, the numbers proceeding from 0 to 999 in the 
argument column. The double-page is used, with hve tabular columns on each 
single page. The argument column is given on the right-hand page as well as on 
the left-hand page. The tabular results are given in full; there are rules l>etweeD 
columns and spaces after fifth rows. Uniform figures are employed. This is the 
first extensive table of hyperbolic logarithms, and Barlow calculated it with the 
help of Wolfram’s table as given in Schulze (13.0). (See p. 178 above.) In his 
introduction Barlow says “the principal use of this Uble is in finding the 
value of such fluents as come out in hyperbolic logarithms.'’ Several reprints of 
Barlow’s tables appeared, but T. 6 was omitted in these. See Note to Schulze, 
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p. ITS above. Wackerbarth, in the work cited under Bremiker (156.0), 

p. 124. points out 25 errors. 


our 


Art. “Hyperbolic Logft- 


point 

122.1. Rees. 1S19. (Section II, p. 106.) \ ol. xvi 

ritiims." 

FT. 1] This is Barlow's table T. 6, as described above (206.0, p. 183). The 
arranoement is a little different. The characteristic is given only once, and 
when it has to be increased in the coarse of a row the first decimal of the first 
group affected is marked by a rule placed above it. 

124.0. Westphal. 1821. (Section 11, p. 107.) 

[T. 4 (h)] Sixteen-decimal hyperbolic logarithms of 10", » = 1 (1) 9; of 

1 (1) 9 and 1 — (-1)” x n for n = 1 (1) 9, m = 1 (1) 10. 

132.0. Hantschl. 1827. (Section 11, p. 109.) 

T. 6. Eight-decimal hyperbolic logarithms of 1 (1) 1000 and then of aO 

prime numbers to 11.273. The arrangement is direct. (Glaisher says that the 

logarithms of numbers to 11,273 are given, but this is erroneous.) 

13-^ 1 Salomon. 1827. (Section II, p. HO.) 

"t'8 . Ten-decimal hyperboUc logarithms of 1 (1) 1000 and then of dl 

primes from lCi09 to 10,333. ^ 

■lOT Gudermaim, C. IheorU der 

malik ” Bde. vi. vn, vm, B».) Berlin. G. Bruner. ISM. (4 .) 

The tables exhibit the bvrerboBc trigonometrical fnnrtona but one o£^ 
it c"f giting .be U-decintal btperboBe logmirim. of aU nmnbm. b, 

‘ “ T U and U . log t are given for every e^.^ 

I. 3. pp.d^ ,„nte=imal division of the inadrant) to If 40°^ ®? 

.1. - t" ■t- " 

“ “T"- O' to fLmns » a. 

11th decimal, but « CreiZe's Journal in Bde. vi, vn, 

.x, S. 3M-3,4 ,1333,. 

iogarithms of 1,1) 1000 -4 

then of prime numbers to 10,000. tt t^7n 113 ) 

B^blmann. 3.4 e^^on 1S4^ 

♦ Th€s« volamtr^ ot <- 
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„1 prio.c nun.ber„o 7. 

151.0. Kohler. 1848. (Section II, p. 121.) 1 ,1) i.HH.ana 

[T. 4], pp. 345-355. Eight-decimal hvperbobc logarithm, of 1 (1) 

of primes to 1, Tnfpl dernatiirlichen Lngarithmen der ZnhUn. I»der 

Icgarilhmet,. Wien. L. Sommer. 18.of). (4".) 

Dase was a sreat calculator for, besides thU work, he pubbshed the 
t^bresTor the 7^. 8.h aud 9.h rmilious. This is 

hvDerbolic loffarithms which, has been published. T ^ 

to 10 decimals and then cut off at the seventh, allowing for the magni . e 

logarithms of 1 (1) K-. dirfc.. 

Pp 6^195. Seven-decimal hyperbohc logarithms of l<t0|J(0-l) 
the modern arrangement, employed in T-decimal Briggsian loganthm table. 

with the integers 1000(1) 10,-500 in the argument column, ^ ^ 

-0(1)-9 heading columns. The decimals are grouped 3, 4 and the a.tcri k 

convention marks the increase of the final leading fi^re in the course .d a 
row. Differences and proportional parts (tenths) are exhibited. There are rule, 
between columns and after fifth rows, and the table is beautifully printed. 
Belying on Base’s reputation as a computer, we may probably 
the table is accurate. In the preface a short errata-hst is given. It will le 
noticed that by adding log, 10 to each logarithm in the table, the logarithms 

of all numbers to 105,000 will be given. 

The table appeared in Bd. xiv (new series) of the Annalen der A. A. 

VniversUatsstemwarte in Wien, 1851, but separate copies were also printed. 


158.0. Willich. 1852. (Section II, p. 125.) 

[T. 4], pp. 130-135. Seven-decimal hyperbolic logarithms of 1 (1) 12 <h». 
This table may not appear in all editions. 

208.1. Shanks, W. Cmtrihutions to Mathematics, comprising chiejig the Rectiji- 

cation of the Cirde to places of decimals. London, G. Bell. 18.53. (8”.) 

P. 89. e, log, 2, log, 3, log, 5, log, 10 to 137 decimals. The modulus (log„ e) 
is shown to 136 decimals. The logarithms and the modulus are in error from the 
60th place; this was first pointed out by Glaisher {Pruc. Roy. Soc. Ijond. 
vol. XIX, p. 521). 

208.2. Shanks, W. “On the Extension of the value of the Base of Napier s 

Logarithms; of the Napierian Logarithms of 2, 3, 5. and 10; and of 
the Modulus of Br^gs’s, or the Common System of Logarithms; all 
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to 205 places of decimals.” Proc Roy. Soc. Land. vol. vi, pp. 397-398. 
1854. 

The title correctly describes the values given, but as in 208.1 they are in 
error from the 60th place. 


208.3. Stegmann. Fr. Tafel der naturlicJien Logarifhmen auf fdnf Decimalen 

loid derGaussischen Logarithmen, Marburg. J. A. Koch. 1856. (12®.) 

Although the tables here are 5-figure tables, I include this work as it is, 
as far as I know, unique of its kind, and might be very useful in certain 
problems in which logarithms appear as hyperbolic logarithms and greater 
accuracy is not required. It was intended that it should be employed in prob¬ 
lems of Mathematics, Physics, Mechanics, etc., so that the use of Dase’s large 
table would be avoided. 

T. 3. The first table is marked T. Ill; T. I and -T. II are probably in a work 


of Stegmann, published in 1855*, so that 208.3 may be regarded as a continu¬ 
ation of that work. 

Pp. 63-96, Five-decimal hyperbolic logarithms to 1036 direct and by 
modern arrangement from 1000 to 10,000 with 100 (1) 999 in the argument 
column. Mean differences are shown at the end of rows and proporticui^ 
parts at the foot of the page. The figures are grouped .2, 3 and the astenuk 
convention marks the increase of final leading figures. If the fifth figure is a 
raised 5, it is printed \, while v shows that the real value is greater than 5. 

P. 97. Five-decimal hyperbolic logarithms of 10", n = 1 (1) 6. 

P. 98. Xine-decimal hyperbolic logarithms of prime numbers to 293. 


15.0. Xapier—Filipowski, 1857. (Section I, p. 38.) 

T. 2. This table was not contained in Napier’s original work, but FiKpow^ 
has added it as the hyperbolic logaritbms are of the same type as Napierian 

decimal byperboUc logarithms of 1-01 (-01) 10-00 and then of 
1 (1) 1201. Glaisher has not described this table correctly. 

163.0. Schrou. 1860. (Section II, p. 128.) 

fT 41 Siiteen-dmmal hyperbolic logarithms of 10", « = 1(1) 9. ™ Ml) 
and 1 - ( I)" X n for m - 1 (1) 10. n - 1 (1) 9. This lUdri table „ amnlelto 

the Eadix table of Briggsian logarithms. The table f 

editions of Schriin and also with the “ Interpolationslalel, when the latter 

is published separately. 

165.0. Dupuis. 1863. (Section II, p. 129.) . wninoo 

T. 3. pp. 184-187. Seven-decimal hyperbolic logarithms of 1 (1) lOOU. 

. TnM tfcr finfsUUigen Logarithms und Antitogorithms. Marbuig. 1865. 
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Vmiwfl Dual Armmeaciun, . - • •• 

209.0. Byme 0. The Jaw ^ ^f^scetiding and descending Dual Le>gunO»e^. 

which are added, Tables OS ascenai ^ , London. H.dK-^ 

Dual Numbers, and corresponding yaturnl A umOers. 

Daldy. 1866. (8®.) . , . 

I. ,863 and 1864 Byrne pnblisbed 

iernonataUa ,b.. .be ordinary pro^ „„ 

division, extraction of roots, etc., are a erv mu t 

numbers in the for 


(1 ± •!)“ X (1 ± -Ol)” X (1 ± -001)" X 


(• 1 ) 


\gl ^ . 
/ J 


e.g. 7 r= ; 12,0,1,0,0,8,2,3, = v 1114T>s742 . 


which means that 


0001 )' 


= {1 + (•1)8}“«’”“. 


„b«enisnowr.anced.o.'-Dualnnn.ber”inwhich.he«re.7cli™eare^ 

a num^r expressed as a product of powers of -9, -99. ... is a Dual - um ..r o 
the Descending Branch. The transformation of a dual number of eig i - i-o > 
into another Ihose first seven digits are ciphers is termed 
number to the eighth position,” and a dual number reducec o le m 
position is caUed a » Dual Logarithm.” To the number of places given t hese dual 
logarithms of the ascending branch are hj^perbolic logarithms. . s > per lo ic 
logarithms they will in general be correct to the last figure. The < ual logarithms 
of the descending branch with a negative sign prefixed may be regar.led as 

Jjyporbolic logarithms of numbers less than 1. 

T. 1. Ascending Branch. The argument, the dual number. i> given in the 

centre column, while the corresponding natural number is exhibited to eight 

decimals in the first column and the corresponding dual logarithm or hyperbolic 

logarithm to eight figures. The dual numbers increase from , 0.0,n. to ,11.4.7. 

at an interval of unity in the third position; thenumber following one. which ha.s 

a 9 in the third position, has its second position figure increa.sed by unity, the 
third figure being zero. Thus three successive numbers are JM.O, ;0,2,'* 
and 40 , 2 , 1 . It wfll thus be noticed that there is a discontinuity in the series 
of geometrical proportionals at every tenth. The table is intere>tiug, but it 
is doubtful if it is of much practical importance. The author made 'ome very 
extravagant claims with regard to the utility of his system of dual numbers, 
but these have not been endorsed by any later mathematicians or computers. 

T. 2. This is a similar table for the Descending Branch, where the argu¬ 
ments are the dual numbers ’O’O’l’l to R^d figures are used here. 
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160.0. Luvini. 1866. (Section II, p. 131.) 

T. 2. pp. 217-222. Twenty-decimal hyperbolic logarithms of all prime 
numbers to 1200. 

170.2. Hoiiel. 1868. (Section II, p. 132.) 

T. 7. Twenty-decimal hyperbolic logarithms of 1 -f- (•!) m forn = 1 (1) 9 
r=l(l)10. 

170.3. Luvini. 1870. (Section II, pp. 131-132) as above on this page. 

209.1. Glaisher, J. W. L. “On the Calculation of Euler’s Constant.” Proc. 

Roy. Soc. Lond. vol. xix, pp. 514-524. 1871. 

In the course of the calculation of Euler’s Constant, Glaisher discovered 
the errors in Shanks (208.2), and on p. 521 he gives the hyperbolic logarithms 
of 2, 3, 5, 10 to 100 decimals. The first three are correct while log, 10 is one 
unit in defect in the last decimal place. 

209.2. Shanks, W. “On the Numerical Values of e, log, 2, log,3, log,5 and 

log, 10; also on the Numerical Value of M, ..., all to 205 decimab.” 
Proc. Roy. Soc. Lond. vol. xx, pp. 27-29. 1871. 

The author calculated his results of 208.2 anew, in order to correct the 
errors pointed out by Glaisher 209.1; J. C. Adams 211.0 points out that the 
logarithms are all affected by an error in the 103rd and 104th places, resulting 
from an error in the determination of log which was used in their calculation. 
With this exception the logarithms are correct to 202 places. The modulus is 
in error from the 103rd place onwards. 

175.0. AVace. 1873. (Section II, p. 136.) 

[T. 2], pp. 87-92. “Constituent Tables for Hyperbolic Logarithms to 

20 Places,” Twenty-decimal hyperbolic logarithms of 2 (1) 9, 1 ("1)** ^ 

1 -f (•])'" X n, 10" for n = 1 (1) 9, m = 1 (1) 11. This table was almost wholly 

the result of an independent calculation, the work being carried out to 26 

decimals. The logarithms of 1 - (-I)" x n will be negative. 

209.3. Bvrne, 0. Byrne's Treatise on Namgation and Nautical Astronomy.... 

Jersey City, U.S.A., and Maidstone, England. 1875. (4®.) 

[T. 1] Eight-figure “Byrne Numbers” or hyperbolic logmthms of 
1-00 (-01) 4-99: also extensive table of dual (or hyperbolic) logarithms as in 

208.2 for argument 10,0,0,0, to 112,0,9,9 (ascending branch). 

IT ‘^1 Eight-figure hyperbolic logarithms of 1000 (-001) -300 if the Byme 
oumbeR ate taken M negative; also extended table of dnal logarithms of 

descending branch for argument O’O’O’O’ ! to ’11’0’9’9’ f . 
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177.0. Evers. 1876. (Secfaon 11. P- 

T 9 PP 171-175. Six-dedmal hyperbolic logan v,prel 

various fractional numbers between 1 and lU (i.Jo 

T. 2, pp. 11-13. Log. n to 33 decimals for n - 2(1) 99. 

T 3 DP 13-16 L(n, Jfc) to 33 decim^ for n = 1 (1) 9. *■ 

£ (a, = n. 10 -‘ - log (1 + n. 10-‘). For each value of k there is a separa e 

T. 4, p. 16. Multipliers, which are to be used to obtain a number, from the 

given number, whose first digit will be 9. mven 

The method depends on the foUowing transformation; Let x be the given 

number, to find log xz 

px = 10* - y, i.e. log^x = m log« 10 -h log,y — log, p, 

y fi + i^) = ^ 


i.e. logy = log (1 - 2 ) — V 1 ^/ 

where y= 0.9 ... > |g^andpisa 1 -or 2 -figure number; n,, n,,... n» are such 
l-figuie ppmbeTs that after the multiplication of y by the successive factors 
the number of nines, with which the resulting decimal fraction commences, 
always increases by unity, so that finally log (1 — 2 ) = — 2 to 2 A places. 

Now logy = - S ^ - 2 -f 2 £ (o», *). The values of £ (n*. *) are ob- 

k-slO* fc -2 

taiuft d immediatdy from T. 3, and the figures W 2 , W 3 ,... fill in the places of 
the ciphers, except the first, of the decimal fraction z. To obtain log x, add 

to tiie oompleted decimal the successive L’s, m log, 10 and — log p. 

A «™rtila.T process will enable the computer to find hyperbolic antiloganthms. 

The method is elegant and very simple. Kills 182.0 says that it is probably the 

shortest rule yet discovered. 

To find X from log x. Break up log x into the form 

log X = I* log 10 -4- log g u. 
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where ,u is a positive or negative integer, q a 2-figure integer and u is positiTe 
and < log M. It is then necessary to break up u into the form 

«= 2 ^ + v-i:L(h„k) 

until linally r = log (1 + r) to 2h decimals, u will be a decimal commencing 
with a cipher; note the first significant figure, in general nj/lO*, and subtract 
the corresponding L taken from T. 3: continue this process until u commences 
with h ciphers. 


X lO^q (1 -r f ) ^1 + ... ^1 + . 

Hoppe explains his method fully and illustrates by examples. One of these, 
illustrating the antilogarithmic process, contains a slip, which vitiates the 
result from the 17th decimal onwards. The tables were calculated de novo 
and T. 2 was then compared with Wolfram’s 48-place table. 

211.0. Adams. J. C. ‘‘Note on the Value of Eulers Constant; likewise on the 

Values of the Napierian Logarithms of 2, 3, 5, 7 and 10, and of the 
Modulus of Common Logarithms, all carried to 260 plac^ of 
Decimals.” Proc. Roy. Soc. Lond. vol. xxvn, pp. 88-94. 18<8. 

The logarithms of 2, 3, 5, 7 were expressed as linear functions of 

lo*^^ lo‘^^ log 44^; these latter logarithms are easily calculated 

o 4yJ l2o c y 

from the series and their values are given to 267 or more places. Ine nypernouc 
logarithms of 2, 3, 5, 7, 10 are exhibited to 272 decimals. These are almost 
certainly accurate to at least 263 decimals as a good check could be applied. 
Ji is shown to 282 decimals, but is only correct to 263 places. The author did 

not claim accuracy beyond the 260th place. 

181 . 0 . Steinhauser. 1880. (Section II, p. 140.) 

[T. 3]. p. 29.5. Radix table of hyperboHc logarithms. Twenty-decimal loga- 

rithmi of 10», n = 1 (1) 9,1 (1) 9, and 1 ^ (-I)" x n for m = 1 (1) 10, n = 1 (1) 9. 


182.0. Ellis. 1881. (Section II, p. 141.) 

T 1 ‘Satural Logarilbms.” (1) Table loi intcrpoladon. Ei^lem- 
Jeoimal bvperboUc log.ritbms of 1000 ( 001) 1-099 (2) PKpwatton, ..ejot 

redocmoanmobertotberaBgel001(-OOI)l-099.Eigbteen-<lecundby^^ho 

losarirhms of 1-1 (-1) 2 (D 12- (») " '»8. 

, 0) Short corrections, additive, are given, resnlte being correct to 12 pl«en 

This correction table is intended for 12-figiire calcnlation. „ 

The bvperbolic logarithms were taken direct or cdcnlat«l from Wolimn 

table in Vega (95.0). 
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hypebbouc logabithms 

T r “SuDBlemeBtary Note on the Value, of the Napierian 
JIM. AdMua. 3 C. S«PP''“ J? of Common Log.- 

w. voi..... PP. 

F„ the fogarithm, the sutho. give, "o oTt 

these are now given to 276 ^ ' certainlv to -272 and probably 

places. M is given to 277 decimals and is true, certain!. 

to 273 places of decimals.” 

184.1. Vega. 1889. (Section II, p. 143.) ^ m-i ohove 

This reprint of 95.0 contains Wolfram’s table, see . o. -, p. 

186.1. Jones. 1891. (Section II, p. 144.) 

T. 5, pp. 65-67. Six-decimal hyperboUc logarithms of 1 (1) 1J - > • 

189.0. Jones. 1893. (Section II, p. 146.) 

T. 8, pp. 105-117. Six-decimal hyperboUc logarithms of 1C»0 ( Ol) , ,, • 

1 (1) 1218 and then of primes to 10,000. 

192.0. Dupuis. 1896. (Section II, p. 147.) 

_ « * . 1 rf T 1 __ .-s. .r-1 *1 1 i“\ n « 


T. 6, p. 35. Kadix table of hyperbolic 
rithms of 1 (1) 10 and 1 -b (-I)” x n for m = 1 (D 7 and 
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192.1. Vega. 1896. (Section II, p. 147.) 

This reprint of 95.0 contains Wolfram’s table. See 95.0, p. 182 above. 

211 2 Thiele, W. Tafel der Wolframschen hyperbolischen 4S-stelligen Logan(h.- 

mJ. Bearbeitetunderweitert.... Dessau. C. Diimhaupt. 19<>8. (4^) 
[T. 1] Wolfram’s original table exhibits 48-decimal hyperboUc logarithms 
of numbers to 2200 with primes to 10,000. Thiele has extended the first part 
of the table so that it gives the 48-decimal hyperbolic logarithms of all numbers 
to 5000. From 5000 to 10,000 the logarithms of the primes are given. To 
complete the last page Thiele has added the logarithms of lO.OCK' (D 1";'’14. 
An auxiUary table shows the ranges of numbers, for which the characteristics 
of the logarithms are 9 (1) 25. If we assume that the table is accurate, as we 
have a right to do, the table represents a fine piece of work. The arrangement 
is direct with the logarithms of 50 numbers per page and the volume extends 

to 118 pages. 

212.0, Becker, G. F —Van Orstrand, C. E. Smithsonian Mathematical Tables, 

Hyperbolic Functions. No. 1871. W ashington, Smithsonian Insti¬ 
tution. 1909. (8®.) 

There were reprints of this work in 1911 and 1920. 

T. 5, pp. 264-273. Five-decimal hyperbolic logarithms of 1(1) 1000 and 
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01 s to Lp to KXMJ oi/’o' is given in unite of the fifth 

where is the interval (here unity) and is the value of the diilcrattkl 
coetheient of log, u for the argument u. Although the Uble » to five fimom 
only, it will be useful in sobbing physical problema on account of its 
tiinl the tabulation of coFq , the latter of which facilitate in 
(If F {x) = log^ X, then F' (jr) = 1/x.) 


199.11, Fleming. 1915. (Section II, p. 156.) 

[T. 2] Eight-decimal hyperbolic logarithms of 1 (1) 100. 

199.3. Peters—.Stein. 1922. (Section II, p. 161.) 

Anhang zum ersten Bande der zehnstelligen Logariihmeniafel. 

T, 13a, pp. 127-151. Forty-eight-place hyperbolic logarithms of numben 

2 (1) 146 and primes to 9973. The numbers are shown down the left and right’ 

hand marginal columns with the logarithm in the centre of the page. The figures 

of the logarithm are grouped in fives to the 45th decimal. Each page gives 

the logarithms of 55 numbers. This is Wolfram’s table from Vega (95.0). 

T, 136, pp. 151-152. Forty-eight-place hyperbolic logarithmsof 1 ± a x 10^* 

for n = 4 (1) 6, a = 1 (1) 9. These logarithms were obtained by calculation in 

two ways and should be accurate. 

« 

T. 13 c. Two hundred and seventy-two-place hyperbolic logarithms of 
2, 3, 5, 7. These are taken from Adams 211.1, who required them for his calcu¬ 
lation of Euler’s constant. 

The method of using T. 13 a and T. 136 for the calculation of hypcrfwlic 
logarithms up to 48 decimals is fuUy explained with illustrations in the intro¬ 
duction. The tables are well arranged. 

T. A. In the introduction (p. xxiv) 82-place hyperbolic logarithms of prime 

numbers to 113 are given. This table is due to A. Grimper. 

{199.31.} Vega—Stechert. 1923. (Section H, p. 162.) Table as in Vega, 96.0. 



indices for xapieriax logarithms 


decimal 


y^apierian Zjogariihms 


SUMBBB OF 


O 

6 

7 

8 


aitthob 

Caiamnel Croger, Eisenschmid, Kepler, UrsmuA. 

ra^^^^Kepler, , Anonymous VI, Maseres, Napier, \ incenU 
^.hnlze. Ursinus. 


TT. AUTHORS, RANGES AND DECIMAL PLACES 


author 

NUMBER 

Caramnel 

12.0 

Cruger 

11.0 

£i sense hmid 

12.1 

^Rfipowaki—Napier 

15.0 

Kepler 

7.0 

Kepler 

10.0 

Kepler—Maseree 

14.0 

Anonymous VI 

9.0 

Maseree—^Kepler 

14.0 

Maserea—Napier 

14.0 

Napier 

1.0 

Napier—right 

2.0 

Napier—right 

3.0 

Napier 

5.0 

Napier—Vincent 

6.0 

Napier 

11.1 

Napier—^FQipowski 

15.0 

Napier 

16.0 

Napier—Maseres 

14.0 

Schulze 

13.0 

UiAinua 

4.0 

Ursinus 

8.0 

Vincent—Napier 

6.0 

Wright—^Napier 

2-0 

W right—Napier 

3.0 


Napierian Logarithms* 


BA-SGE 


decimal 

PLACE 


Trigonometrical functions for degrees 
1(1) 10,000. Sines and tangents for minutes 
Trigonometrical functions for minutes 
Napier 1-0 
1 ( 1 ) 1000 

Trigonometrical functions for m inutes 
Kepler 7-0 

Lc^. sines for minutes 
Kepler 7.0 
Napier 1.0 

Trigonometrical functions for minutes 

»» 

No tables. Constructio 
Trigonometrical functions for minutes 

Napier 1.0 
Napier 1.0 

No tables. Construct io 
Napier 1.0 

Trigonometrical functions 0' (10') 4" (L) 4o' 
Trigonometrical functions for minutes 
Trigonometrical functions for every lO' 
Trigonometrical functions for minutes 

99 99 99 99 

99 99 99 99 


5 

5 



4 

I 


4 


4 

S 

o 

5 

4 

o 

b 


IT 

207 

3s 

34 

35 

34 

35 

3s 
> > 

»^ 

2> 

20 

:i.; 

3'' 
3^ 
3> 
37 
2 s 
33 
20 
2i> 

2 s 


♦ Most of these tables give the Napierian logarithms of the trigonometrical functions and u 
of the natural numbers, e.g. “Trigonometrical functions for minutes” means the Napierian 
logarithms of the trigonometrical functions for every minute of the quadrant. The tahl* are, 
however, included in the first part of this bibliography on account of th ir hi^t.-ric 



INDICES FOR COMMON OR BRIGGSIAN LOGARITHMS 

I. DECIMAL PLACES AND AUTHORS 

Briggsian or Common Logarithms 

li may be genertdly assumed that the tables to a large number of places are occurale. 
* Tables vohich can be recofnmended for special accuracy, 
f Tables in which arrangtmeni is specialty good. 


OF 

DECIMAL 

PLACES 

O 

6 


9 

10 


11 

12 

13 

14 

15 
10 
IS 
19 
2U 

21 

23 
^ % 


AUTHOR 

Bagaj't, Bonhote, Dansie, Preston, Woodwardf* 

Adams, Anonymous (111, IVand VI), Barker, Beardmore, Benoist, Breaks, Biemiker^tt 
Brown, Cape, Christison, De Montferrier, Domke, Dunn, Erets, Fariey, Fleming, 
Frobenius, Galbraith, Guillemin, Hantschl*, Hunt, Inman, Jones (6. W.), Jones (W.), 
Jordan, La Caille, Lalande, Marie, Martin, Montferrier (De), Moore, Newtont, Koiie, 
Phillippes, Plauzoles, Raper, Riddle, Ruhlmann, Saiomont» Stephenscm, Sfoumy, 
Taylor, (Janet) Taylor (John), Trotter, Ursinf, Vazquez Queipo, Wallace, (E.), 

Whiting, Wing. 

Andre, Anonymous (U and V), Atkinson, August, Babbage*t» Bagay, Bell, Borda, Boxne, 
Bremiker^, Bruhns^, Byrne, Callet, Canovau Caramuel, Cavalieri, Chambers, Cotnrortii, 
Dechales, Delambie, Deparcieux, Dietrichkeitt, Dodson, Donn, Dooglass, Donwes, 
Dupuis, Ebert, Ewing, Faulhaber, Fischer, Gardiner*, Gellibrand, Gherli, Gnmeberg, 
Gruson, Gundelfinger, Harris, Hassler, Hill, Hodgson, Hiilsse, Hutton, 

Lalande, Ley bourn, Lucchesini, Luvini, Marie, Minsin ger, Moore, Morin, Nagy*t> 
Norwood, Oughtred, Ozanam, Pereira, Prestet, Rees, Ricoo, Rivard, Roef, Salomont 
Sang*t» Santini, Schion*t, Schulze, Sherwint, Shortrede*t, Speidell, Stanley, Stkna 
Ridolfi'strauch, Sturm, Taylor (M.), Toaldo, Vegat, VTacqf, WilUch, Wingat^ Wrfff 
Bauschinger*t, Bruhns, Callet, Dupuis, Flower, France—Service Geogzaphiqne d< 
rann^*, Gardiner, Gunter, Hoiiel, Hulsse, Jackson, Kohler, Mendizabal Tamboiral*t 
Newton, Parkhumt, Peters*!. Santinit, Schrdn*, Service Geographique de 
(France)*, Taylor (M.)!, Vega. 

Guillemin*, Gundelfinger*, Nell*. ^ ^ . 

Anonymous (1 and IV). Briggaf. Dicker, Duffield. Flower. 

Hantechl. Henrion, Houel. Jackson, Jones (G. W.). Matthieasen, ParUmat 

Peters* Pineto*. Salomon, Sang. Scott, Stechert, Vega, Vlacqt. Wells (J^ 

Borda. Bdrgen*t. DeUmbre. Faulhaber, Igi, KShlcr. Pr«tet. 

DupuU, Flower, Gr»y*t. Guillemin*, Manning. Manaont, Namurt. Paridwrst. 

Andoyer, Atwood, Guillemin*. 

bJS, Douglaee. Gemerth, Houel, Leonclli. Leonhardi, Piyte, Steinhanaet 
Houel, Schrdn, Shortrede, WeetphaL 
Andoyer, Ellis. 

Ho« H,«». 

Parkburst, Pezenas. Thompeon*t, Waoe. 

Flower, Steiuhauaer, Vazquez Queipo. 

Flower. 

r:r^v*+ 
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jrUMBSB OF 


author 


27 Koialek, Thoman. 

28 Peters, Stein. 

30 Degen. 

35 Parkhmst. 

36 Hobert, Ideler. 

50 Byrne. 


52 Peters, Stein. 

61 Callet, Gardiner, 

Hutton, 

Maserea, Parkhurst, Peters, Sharp, Sherw’in, 

, Stein. 

84 Peters, Stein. 

102 Parkhuist. 

n. AUTHORS, 

RANGES AND DECntAL PLACES 



Briggsian or Common Logarithms 

decimal 

author 

kumbkr 

RANGE 

PLACE 

6 

18 

Adams 

Andoyer 

Andoyer 

99.0 

198.0 

1-10,860 

Radix and Special Method 

199.21 

100(1)1000; 100 , 000 ( 1 ) 101,000 ^Method 

13 

7 

Andr^ 

184.01 

1-10,000 

w 

10 

7 

Anonymous I 

22.0 

Anonymous XI 

136.0 

1-10,099 

6 

Anonymous 111 

96.0 

1-10,000 

Vf 

Anonymous IV 

188.0 

1—10,000 

1-0025 (-0026) 1*06 

vr 

10 

Anonymous V 

50.1 

1-10,000 

7 

13 

Atwood 

89.0 

Method 

August 

146.0 

11(1)50; 10,000-11,049 

7 

Babbage 

130.0 

1-108,000 

7 

Babbage—^Nagy 

137.1 

1-108,000 

7 

Babbage 

199.1 

1-108,000 

7 

Bagay 

134.0 

1-21,600 

7 

Barker 

119.0 

21,600-43,209 

1-10,000 

5 

6 

Bauschinger—Peters 

197.0 

1(1)1000; 100,000(1)200.000 

8 

Beardmore 

154.0 

100(1)1000 

6 

Beardmore 

164.0 


6 

Bell—CShambers 

147.0 

1-100,000 

7 

Benoist 

183.1 

1 (1) 108,000 

6 

Bonhoie 

109.0 

0 (*)42 (*) 102 ii) 222 (t) 287* (*) 300. 


Borda—Delambre 

104.0 

(1)3000 

1-100,000 

5 

7 

Bo^en, C. 

195.0 

1-1000; 100,000(1)102,000 

1 (1) 100; AntUogs -0000 ( 0001) *9999 

11 

Borne 

97.0 

+ Method 

1-10,000 

11 

7 

Bieaka, T. 

79.0 

1-10,000 

6 

Bremiker 

144.1 

Proportional parts 



PAGE 

98 

154 

158 

142 

50 

111 

95 

146 

69 

89 

119 

108 
113 
156 
111 

1«>4 

153 

123 

129 

119 

208 

102 

100 


151 

96 

83 

117 
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INDICES 


AUTHOR 

NUICBBR 

Bremiker 

156.0 

Breniiker—Vega—Fischer 

160.0 

Briggs 

17.0 

Briggs 

18.0 

Briggs 

21.0 

Brown—W allace 

120.0 

Bruhns 

171.0 

Byrne 

138.0 

Bvme 

152,0 

(Jallet—Gardiner 

85.0 

CJallet 

98.0 


Canovai—Gardiner—Ricco 

Cape 

Caramuel 

Cavalieri 

CaTalieri 

Cham bers—Bell 

Chris tison 

Cotsworth 

Dansie 
Dechales 
De Decker 
De Decker 
De Montferrier 
Degen 

DeLambre—Borda 


U.O 

139.0 

12.0 

37.0 

28.0 

147.0 

149.0 

191.0 

23.0 

55.0 

21.0 

22.1 

140.0 

127.0 

104,0 


Deparcieux 

Dietrichkeit 

Dodson 

Domke 

Donn 

Donn 

Douclass 

Douglass 


69.0 

194.2 

74.0 

157.0 

82.1 

90.0 

83.0 

114.0 


Douwes 

Dutheld 

Dunn 


82,2 

193.0 

87.0 

n 


RAKOB 

1-^100,009 

1-100,009 

1-1000 

1-20,000; 90,001-100,000 
1-10,000 
1-10,000 
1-1000 
1-100,000 
1 - 100,000 
Primes to 101 
Radix 
1(1)222 

1-1200; 100,000-102,960 

1000 - 100,000 

1(1)1001(2)1161; 101,000(1)101,179 
1-1200; 100,000-108,000 
1000-100,000 
1-1200; 101,000-101,179 
1-100; Primes to 1097; 999,980-1 (WO, 021 
1(1)102,000 
1-10,000 
1-1000 
I-IOOO 
1-10,000 
1-100,000 
1-10,000 
1-1000 

1-1000 

1 - 10,000 

1 - 10,000 

1 - 100,000 

1 - 10,000 

1(1)30 

1 - 100,000 

1 - 1000 ; 100 , 000 - 102,000 
1 - 20,000 
lOUO-10,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 

1-10.999; 100,000-100,999 
1(1)180 
1 - 101,000 
1 - 100,000 
1 - 10,000 
Radix 



FIACB 


6 

121 

7 

UM 

14 

« 

14 

41 

10 

41 

0 

UM 

8 


7 


7 

lU 

20 


15 

121 

50 


8 

81 

7 


20 


8 

ft 

7 


20 


61 


7 


6 

11^ 

7 

ft 

7 

ft 

7 

ft 

7 

lit 

6 

121 

7 

14 

5 

ft 

7 

7 

10 

4 

10 

ft 

6 

Hi 

30 

10 

7 

10 

11 


7 

7 

7 

1ft 

7 

8 

6 

12 

1 

8 

7 

9 

7 

8 

4 

10 

15 


i 

8 

10 

14 

6 

8 

12 

14 
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authob ^ 

rtJlfBBB 


165.0 

Bnpuis 

170.1 

Bbert—^VTacq 

90.1 

Bbert—Vlacq 

113.0 

IRllia 

182.0 

Bvers 

177.0 

Bwing 

91.0 

JParley 

141.0 

J^aulhaber 

25.0 

piseher—^Vega—^Bremiker 

160.0 

Fleming 

199.11 

Flower 

80.0 

France—Seffvioe G4o- 1 

185.0 

graphiqoe de I'ann^e i 

Frioconrt 

194.3 

FVobenius 

32.0 

<€^braith 

131.0 

Gamboxg 

194.0 

43ardiner 

71.0 

•Gardiner (Avignon) 

78.0 

Gardiner—Gallet 

85.0 

Gardiner—OBmovai—Ricco 

84.0 

GAvdiner —Canovai—^Ricco 

100.0 

•Gardiner—Stiozzi>Ridolfi 

116.0 

Gardiner—Sherwin 

70.0 

-Geililsand 

33.0 

^Sellibzand—SpeideU 

57.0 

Geimertibi 

168.0 

-dmrK 

81.0 

Qirtanner 

93.0 

-Gray 

150.0 

•Gray 

166.0 

Gray 

178.0 

Gnmeberg 

51.1 

Gmacm 

122.0 

Qnaieinm 

194.4 

Girillemin 

199.0 


decimal 


RANOK 

FLACE 

PA<.C 


8 

129 

1-1000 - 

1000-100,000 

4 

132 

As 165.0 


7 

00 

1-10,000 

7 

101 

1-10,000 

1-000 (-001) 1*099; 1-1 (• 1) 2 0 (10) l- 

IS 

1 41 

-H Method 

1 w 5 

137 

1-10,000 

A 


1-10,000 

1-10,000 


no 

1-10,000 

7 


Radix 

ll 

12*^ 

IVi 

1-100,009 

7 

A ^ 

1-10.000 

♦) 

Radices 

12, 21. 23 

83 

1-120,000 

8 

143 


10 

1.50 

1-18,910 

6 

62 

1-10,000 

6 

109 

•0025 (-0025) -06 

10 

149 

1-100.000 

7 

79 

1-1000; 100,000-102,099 

8 


1(1) 1001(2) 1069; Primes to 1143; 101,000- 


101,139 

20 

82 

As 71.0 


See Callet 85.0 


85 

1-102,000 

7 

8.5 

1-100,000 

7 

99 

See Gardiner 84.0 


104 

See Sherwin 61.0 


79 

1-10,000 

7 

62 

1-10,000 

7 

72 

Radix 

15 

131 

1-20.000 

7 

83 

Commercial logarithms 


91 

1+ (Oljrxa; r==l(l)6; 

a = l (1)99-^Method 

12 

120 

l+(001)rx»; r = l(l)3; 

n = 1 (1) 999 + Method 

12 

130 

l+(*001)rxn; r=:l(l)5; 

n — 1 (1) 999 Method 

24 

138 

1(1) 10,000 

7 

207 

1-10,000 

7 

105 

Auxiliary tables and method 

6.9 

150 

AntUogs *0000 (-0001) -9999 ^ Method 

13. 12 

154 
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INDICES 


AUTHOR 

NUMBER 

Gundelt3.n2er 

1V>4.11 

Giircieiiineer—Xell 

1S6.0 

Gunter 

17.1 

Gunter 

34.1 

Hantschl 

132.0 

Harris 

62.0 

Hassler 

137.0 

Henrion 

20.0 

Henrion 

20.1 

Hill 

64.0 

Hobert — Ideler 

102.0 

Hodcrson 

59.0 

Hodi^soii 

60.0 

Houel 

161.0. 


Hoiiel 

170.2 

Hoiiel—Schron 

174.1 

Hulisse—Veja 

143.0 

Hunt 

49.0 


j 8S.0 


1 94.0 

Hutton 

105.0 


'llOS.l 


i 117.0 


' 125.0 

Idrler--Hf''bert 

102.0 

Iji 

191.1 

I n to :\a 

162.0 

Inn. iH 

137.01 

•J .j« K ■ 1' 

ISO.O 

,11. k"' 'll 

1S3.0 

JaH* ' 

1 SO. 1 

1 ' * ’ - .) 

1S9.0 

. 1 01 i ■ ■' ■ ^ 

58.1 

. 1 r- T' i . t'i 

190.0 

R' -I• t't" 

151.0 

Kor 

155.0 


1 ^* < ‘ il li' 

.M Hn* 


Tti.o 

T7.<> 

1 

77.0 


RAIJGB 

1 ( 1)1000 

1000 (1) 10,000 -i“ Auxiliary table 
1 ( 1)1000 
1 ( 1 ) 1000 


BSCIMAIi 
FLACB PAOS 

7 150 

9 141 

8 40 

8 63 


1000 ( 1 ) 10,000 
Primes to 15,391 
1 - 10,000 
1 - 100,000 
1 - 20,000 
1-2000 
1 - 10,000 

1-1100; 999,980-1,000,021 
1 to 10,000 
1 to 10,000 
Radix 
100(1) 1000 
lCKj2o(CK)25) 1-06 
Radix 


6 

10 

I 

7 

10 

10 

7 

36 

7 

7 

20 

8 
10 
15 


109 

75 
112 

47 

48 

76 
99 
73 

73,207 

127 


Radix 

15 

13f 

Radix and Proportional Parts 

16 

13f 

1-100.000; 100,000-108,000 

7,8 

IH 

1-10,000 

6 


1-HX).000 

7 

8: 

1-1001(2)1161; 101,000-101,139 

20 

91 

1-100; Primes to 1100; 999,980-1,000,020 

61 

10< 



10! 



10- 



10 

1-1100; 999,980-1,000,021 

36 

91 

Auxiliary table 

11 

14 

% 

1-10,000 

6 

12 

1-10,000 

6 

11 

1000(1) 1250 

8 

14 

Radix 

10 

14 

1-10,000 

6 

14 

fl-10,CKM) 

6 

14 

Primes and factors to 20,000 

10 


I-IO.(XH) 

6 

7 

i-nx>,oo9 

6 

14 

f 1-11X^,000-108.000 

7,8 

12 

7 

(Primes to 1811 

Small table 

11 

27 

12 


l-20,0<>j 

1 - 20,000 

1 - 10,000 

1-20,0(K) 


*0 ^ 


rx 


1‘>Q 


6 

6 

7 

6 

20 


8 

8 

11 

? 

1C 



w 


m 


logarithms 


attthor 


Leonelli 

—^Leonh&rdi 

t^eonhAi 
Ley boom 


Lavini 

Liiiviiii 

Manning 


Marie—^Lalande—La Caille 

Marie—^Lalande 

Martin 


Matthieeaen 
Mendiz^bal Tamborrel 
Miller—Vlacq 

Min winger 

Montferrier, De 


Moore 

Morin 

Nagy—Babbage 


. Nell—Gnndelfinger 
Newton (J.) 

Norie 

Norie 

Norwood 

Norwood 

Onghtred 


Paridboret 


Pete: 


nil 


Peters (and Pbteis—Stein) 


121.0 

128.0 

107.0 

110.0 

110.0 

56.0 

176.0 

169.0 

170.3 

111-0 

179-0 

77.0 

135.0 

68.0 

14.0 

126.0 

187.0 

26.0 

144.0 

140.0 

50.0 

51.0 

29.0 



43.0 

52.0 

66.0 

172.1 
108.0 
197.0 

199.2 

199.3 


range 

1163(2)1501; Primes to 10,00. 
1163(2)1501; Primes to 10,00 j 


Radices 
Radices 
1 - 10,000 
1-108,000 
1-20,040 
Primes to 1200 
As 169.0 


433,300-434,300; AntilogaritKms -6377SO 
(-000001) -638660 -h Method 
1 - 20,000 
1 - 10,000 
1 - 10,000 

1-100; Primes to 1100 
Primes to 439 
1-125.000 
1 - 100,000 
1 - 10,000 
1 - 10.000 
1 - 10,000 
1 - 10,000 
1-1000 

1-108,000 
See Mansion 

1000 (1) 10,000 + Auxiliary table 
1-10,099 
1-10,099 
1 - 100,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 
1-1000 

1 - 10,000 

1 - 10,000 

1 - 10,000 

Varying ranges 8, 10. 12. 2 

1-43,200 

1 - 1000 ; 100 . 000 - 200 . 0 * »0 
Radix tables 
1 - 1000 ; 10 , 000 - 100.000 
Radix 

1(1) 100 and Primes to 1097 — Radix 
Primes to 113 



199 

deceral 


place 

PAv'; E 

19 

105 

19 

107 

15, 2u 

lol 

15, 20 

102 

15. 20 

102 

4 

^ *P 

4 

4 

137 

4 

131 

20 

132 

12 

102 

12 

139 

6 

8 2 

i 

1 11 

6 

7S 

61 

92 

10 

lo7 

8 

147 

lu 

5S 

4 

117 

6 

115 

6 

♦>9 

4 

70 

4 

61 

« 

113 

12 

139 

9 

141 

6 

65 

6 

65 

8 

66 

6 

68 

6 

101 

6 

102 

4 

59 

4 

64 

4 

65 

7 

70 

4 

4 4 

, 35, 61, 

102 I3;i 

7 

lOi’ 

8 

153 

52 

15( 

10 

16C 


28 

61 

84 


I \-2 
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rNDICES 


AUTHOR 

XrMBER 

Pezona«—Gardiner (AvigTion) 78.0 

PhiUipjx^s 

47.0 

Pine to 

173.0 

Planz«>le5 

115.0 

Plauzoles 

118.1 

Prestet 

54.0 

Preston 

121.1 

Prvtz 

% 

184.0 

Queipo 

178.1 

Raper 

142.0 

Rees 

122.1 

Ricco—Ga rdiner—Canovai 

84.0 

Riddle 

127.1 

Rivard 

73.0 

Roe 

30.0 

Ru him aim 

137.2 

Salomon 

132.1 

Sang 

174.0 

Santini 

123.0 

Schri'n 

196.0 

Schron—Hoiiel 

174.1 

Schrun 

163.0 

Schron 

166.1 

S'diUize 

13.0 

Scott 

172.0 

Scott 

194.1 

GvOizraphique de 

1S5.0 

I'ami* V ! rr.in<.e) 


Sha rT» 

65.0 

Sh'-TH in 

61.0 


Sher'.' lO — < T.ir<hn<r 

70.0 

Shortr> 

14.1.0 

Short r>-'ie 

153.0 

Speid< < ;eU;brnnd 

57.0 

M 

Stan lev 

148.0 


BASGE 

See Gardiner 78.0 

1 - 10,000 

1-999; Aux. 1,000,000-1,010,999-rMethod 
1-21,750 
1-21,750 
1 - 20,000 
Radix 
1-31,200 
Special tables 

See Vazquez Queipo 

1 - 10,000 
1000 - 10,000 
1 - 102,000 
1 - 10,000 
1-20,OCKl 
1 - 100,000 
1-10,OSO 

1-10,000-10,800 
1 (1)1000; Primes 1009-10,333 
1-1000 

20 , 000 - 200,000 

1-1200 

1 - 101,000 

Radix Proportional parts 
Radix -I- Proportional parts 
1-100,000-108,000 
Radix 

1-100,000-108.000 

Radix 

1 - 101,000 

101{01)9-99 

1 00001 (00001) 1-00999 ^Method 
1-01 (01)9-99 

1-00001 (-00001) 1-00999 + Method 

1 - 120,000 

1-10<^; Primes to 1100 

1 - 101,000 

1(1) 100 and Primes to 1100 
999,980(1) 1,000,015 
As Sherwin 61.0 
1-120,CHX) 

1 - 120,000 

Radices 

1 - 10,000 

1 - 100,000 


DScntAi. 


LAC£ 

PAGE 


82 

6 

68 

10 

134 

6 

103 

6 

104 

7 

71 

11 


5 

105 

15 

142 


139 

6 

116 

7 

106 

7 

85 

6 

107 

7 

81 

7 

61 

6 

113 

6, 7 

110 

10 


10 

135 

7 


8 

loe 

7 


16 

15^ 

16 

m 

7.8 


16 


7,8 

13( 

16 


7 


10 

13: 

10 


10 

141 

10 


8 

14 

61 

•t 

1 

7 

7 

61 


61 

7 

7 

11 

7 

V2 

16, 25 


7 

4 

7 

u 



BRIGGSIAJN IjOGASITHIMS 


•JO I 


ATTEHOB 

Stechert —VegA 
Stein—Peters 
Stein—^Peters 
Steinhaoser 
Steinhaoser 


Steinhanser 


Stephenson—Moore 


StioKzi-Ridolfi 

Straaoh 


Stnrm—Stiauch 
Sturmy 


Tamborrel, Mendizdbal 
Taylor (J.) 

Taylor, Janet 
Taylor (M.) 

Tesc hemacher 

Thoman 

Thompson 

Toaldo 

Trotter 


Utsin 

Vazqn^ Qneipo 



V^a—^Bremiker—^Fischer 


Vlacq 

Vlaoq 

Vlacq 

Vlaoq 

Vlaoq 

Vlacq—^Ebert 
Vlacq—Ebert 
Vlaoq—Miller 


SXTMBEB 

199.31 

199.2 

199.3 
159.0 
167.0 

181.0 

50-0 

116.0 

45.0 

58.0 

58.0 

48.0 


187.0 

53.0 

144.2 

92-0 

106.0 

170.0 

199.4 

82.0 

143.1 

133.0 

178.1 


86,0 

95.0 

103.0 

160.0 

101.0 

118.0 

143.0 

184.1 

192.1 
199.31 

24.0 

35-0 

31.0 

40.0 

67,0 

90.1 

113.0 

26.0 


RA>’GE 


DXCmAL 
place PAG E 


As Vega 95.0 
Radix tables 
See Peters 199.3 

1-1000; 1,000,000-1,009,999 -rMethod 
1(1)999; l+(-l)'xn; r = 5, 8; n— 1(1)999 
+ Method 

1000-9999; 1 -h (-1)'x ri; r = 7(4)15; 

71 = 1 {1) 9999 Method 

1 - 10,000 

See Gardiner 84.0 
1 - 10,000 
1 - 10,000 
1 - 10,000 
1 - 10,000 


1-125,000 
1 - 10,000 
1 ( 1 ) 10,000 

1-1000-100,000-100,999 
Commercial Logarithms 
Radix 100 (-125) 112 
90 , 000 - 100,000 +Auxiliary tables 

1-10,800 

1 ( 1 ) 10,000 

1 - 100,000 


1 - 20,000 

Radix 100125 (-00125) 1*12;-00125 
(-00125)-12 
1-100,499 
1-100,999 
1 - 101,000 
1-100,009 
1 - 101,000 
1 - 101,000 
1-100,000-108,000 
1-100,999 
1-100,999 
As Vega'95.0 
1 - 100,000 
1 - 100,000 
1 - 20,000 
As Vlacq 35.0 
1 - 100,000 
1 - 10,000 
1 - 10,000 
1 - 100,000 
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UTDICKS 


ITTHOR 

^mn 

rn^m^xm 


W E-W 

i:s.o 

lUdiz 1 If* X m 

90 

—Br 

130lO 

1-10,009 

0 

K 

«X0 

UIOlOOO 

6 

vr.->' V'. 

S4.a 

VIO.009 

10 

W*li* ..I. 

)(L«k 

1-10,000 

10 

H t 

li4_0 

R*dix 

10 

Wb^tiix: 

11±0 

1-10,000 

0 

W.ll:- 

1^0 

1-1300 

7 


1».0 

1-10,009 

0 

WtS^ie 

id.o 

1-1000 

T 

Wumtmv 

19.1 

As 19.0 


w at 

€T 1 

1-10.000 

7 

w at 

T5l0 

1-10,009 

7 

Writ 

TiO 

1-99.000 

4 

\V jodw^ri 

199.1 

1 ftftfffsl ladrx al MtRTBrt 

B 


INDICES FOR AXTILOGARITHMS 

1. DECIMAL PLACES AXD AfTCHOBS 

Amttloftihdtm* 

• T aiiu m it rwmmmttmdtd ftr tptnti 

♦ r«Mc» »• w fci r A mrrmm^amemi m fperifl^ 


'ir'liEtm ' 




r 



^ rvidaca, Wi^cwifcit. 0h*ftwdrt. 

BwfTi* • X«fl- 

'i ^ PrytSi, S®oC4*^. 

\2 


1 4 FVi-U*. >4*«itlbMiirr*- 

1 ' i '90 w w r % h. 






• .... .4;» 


* «j(«; ':»r l 


K>>rwp4, TV' 




*»tna 



i • e 4 ft IK • B i i t a «161 
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IL 


A17THO& 

Andoyer, fi. 
Andoyer, £C. 

Atwood 

B&qgen, C. 

Bneigi 

Oedlet—Gardiner 
Callet 

Bietfichkeit 

Dodson 

Dodson 

Dupuis 

Filipowski 

Gardiner 

Gardiner—CSallet 

Gardiner 

Gemerth 

Gray 

Gray 

Gray 

Gnillemin 

GundelGnger—Nell 

Hutton 

Hutton 

Hutton 

Hutton 

Hutton 

Hutton 

Jackson 

Koralek 

liong 

Nell—Gnndelfinger 

Peten—Stein 

Pineto 

Pryta 

Queipo^ Vasques 


ANTILiOGABITHMS 


AtrraoBS, 

ranges AND DECr^lAL. PLAGES 

Antiiogarithms 

1>ECIMAI. 


banoe 

PLAt-M 

ircncBEB 

18 

198.0 

RBdix 4- Method 

13 

199.21 

•00001 ( 00001) 00432 + Logarithm 

table + Method 

12 

89.0 

Radix 

195.0 

•0001 (-0001) *9999 + Auxiliary' table 

10 

8 

200.0 

Base 1*0001 

85.0 

•00001 ( 00001) *00179 

19 

19 

98.0 

•00001 ( 00001) 00179 

194.2 

•0001 ( 0001) *9999 

6 

6 

10 

11 

74.0 

•0001 (-0001) *9999 

201.0 

•00001 ( 00001) -99999 

192.0 

Radix 

202.0 

•00001 (-00001)-99999 

6 

71.0 

•00001 ( 00001) 00139 

19 

ft A 

85.0 

•00001 (00001) -00179 

19 

s 

78.0 

•00001 ( 00001) -00139 

19 

168.0 

1(1)9; (0-l)^xa; ft = l(l)9; r=l(l)l7 

15 

m n 

150.0 

See under Briggsian Logarithms 

11 

11 

166.0 

.» »» •* *» 

178.0 

»» *# •* »* 

23 

12 

199.0 

•0001 (-0001)-7000 


•7001 (- 0001 )-9999 4-Method 

11 

186.0 

See under Briggsian Logarithms 

8 

88.0 

94.0'| 

•00001 (00001) -00139 

19 

105.0 

1 As 88.0 

19 


108.1 


117.0) 

125.0/ 

•00001 ( 00001) 00149 

19 

183.0 

Radix 

9 

155.0 

See under Briggsian Logarithms 

27 

200.1 

Logs (0-1 )• X »; m = l(l)8; n = l(l)9 

9 

186.0 

See under Briggsian Logarithms 

H 

199.2 

»» 99 99 99 

52 

173.0 

99 99 99 99 

9 

184.0 

•000 (-001)-999 

14 


•000 (-001)-099 

9 

178.1 

Radix 

20 


pa«>e 

173 

UW 

173 

HV5 

108 

109 

173 

108 

1(95 

172 

109 

108 

1(58 

108 

171 

160 

171 

172 
174 

172 

166 

16€ 


16f 

172 

12: 

16< 

17: 

17 

17 

17 


17 



2C^ 


rNDICES 


Al THOK 

NCHREB 


RAHGB 

DBGDIAI, 

FLACK 

PAflfl 

^cott 

172.0 

bee under Briggsian Logarithms 

9 

171 

Scv>tt 

194,1 

f9 99 

99 99 

9 

172 

Short rede 

I4o.0 

-00001 (00001)-99999 

6 

169 

Short retie 

153.0 

As 145.0 



170 

Steinhauser 

159.0 

See under Briggsian LoganthmR 

10 

171 

Steinhauser 

167.0 

99 99 

99 99 

14 

171 

Steinhauser 

ISl.O 

9f 99 

99 99 

19,20 

172 

Stein—Peters 

199.2 

79 >9 

97 99 

52 

174 

Tboman 

170.0 

9 * 99 

99 9 > 

26 

171 

Thompson 

199.4 

•* 99 

99 99 

20 

174 

^'a^quez Queipo 

178.1 

Radix 


20 

17S 

Waoe 

175.0 

See under Briggsian Logarithms 

19 

171 


INDICES FOR HYPERBOLIC LOGARITHMS 


WCMBEB OF 
DKClltAl. 
PLACES 

5 

6 


8 

9 
!0 
n 

iii 

13 

10 

y* 


4H 

.’.14 

J» rj 


I. DECIMAL PLACES AND AUTHORS 

Hyperbolic Logaritkms 

^ TabUs %chich can be recommended for special accuracy, 
t Tables in tckick the arrangement is specially good. 


author 


Becker*t* ynn Oretrand*t. Speidell (JJ, Stegmann. 

Evere, Jones (G, W.), Ruhlmann, Speiddl (J.)* 

Callet, I>a6e*t* Dupuis, Felkel, Filipo^rski, Gardiner, Hatton, Lambert, Napia 
Prony, Toaldo, Wiliicb. 

Bvme, Fleming, Hantschl, Hdlase, Hatton, Kohler, Bees, Vega. 

Stegmann. 

Salomon. 

Borda, DeUmbre, Gudermann*. 

AuiTust, Dupuis, M anning . 

Atwocd. 


Jsrhron. WestphaL 
EUis. 

Callet, Canovai. Gardiner, 


Hoiiel, Leonelli, Leonhardi, Luvini, Riooo, S t ei nh a im e 


Waoe. 

FelkeU Lambert, Maeerea, Speidell (E.) 


Hoppe. 

< allet, IVt^rs. SchuUe. Stech^-rt. Stein. Thiele, Veg^ 

Shanks. 

Pf*ten, Stein. 


(ilai*sher. 


> hanks, 

Adam.-*. Peters, Stein. 



hypskbouc ixwabithms 
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HOBS, RANGES AND DECIMAL PLACES 

Hyperboiie Logarithms 


dectxai 

m-ACE 


211.0 

211.1 

89.0 

146.0 

206l0 

212.0 

104.0 

209.0 

209.3 

85.0 

98.0 


Integers 2, 3, 5, 7. 10 
Integers 2, 3« 5, <, 10 
-I (*1) lO; 10^; * = 1(1)1^ 
Prunes 1—277 




270 

Auxilinrv lAbles 13 

12 


loao 

84.0 

208.0 

lOLO 

165.0 

192.0 

182.0 

177.0 

206.1 

15.0 

199.11 

7ao 

85.0 

84.0 

loao 

iiao 

209.1 
207.0 

1^0 

2 iao 

170.2 
143.0 

88.0 
117.0 
and laier 


1 ( 1 ) 10,000 

1(1) 1000 -r Primes to 10,000 
1 ( 1)1000 

Unequml intervals in natural numbers 
[BeaOy a table of antUogarithms] 

l-O0(-01)4 99; lOOO( Wl) 300 
1-00 (-01) 10*59 

1(1)1200; 101.000(1)101,180 
1 ( 1 ) 100 Primes to 1097; 999,980(1) 
1,000,021 
1(1)1000 
As loao 

1(1)1000(0-1)10,500 
1(I)1000 
1 ( 1)1000 


1 - 000 (* 001 ) 1-099; 1*1 (-1)2(1) 12; a log« 10, 
n = l(l)16 

1(1) 1200 135 fractions between 1 and 10 

1(1)100; 10», a = l(l)10; 1-01 (-01) 10.00 

1 ( 1 ) 10 ; M 

1-01 (-01) 104)0; 1(1) 1201 
1 ( 1)100 

1-00 (- 01)1000 
1-00 (-Ol) 10-59 
As 100.0 
1 ( 1)1000 
As 84.0 
2. 3, 5, 10 
1 ( 1)1200 

1(1) 1000 -I- Primes to 11,273 
2 (1) 90-f-Auxiliary tables 


PlinMS to 10,000 


1(1) 1000-hPrli 
l-OO(-Ol) 104)0 
14)0(4)1)10410 
1 ( 1)1200 


FAOS 

nsj 

191 

179 

184 


8 

1 h3 

5 

191 

11 

183 

8 

187 

8 

188 

7 

178 

20 

18J 

48 


20 

182 

20 

178 

7 

182 

11 

IH2 

7 

\m 

12 

191 

18 

\» 

6 

181 

7 

IT 

25 


7 

18 

8 

19 

7 

17 

7 

17 

20 

17 

20 

18 


18 

100 

1« 

11 

U 

8 

If 

33 

If 

20 

U 

8 

U 

7 

1 

4 

11 


206 


INDICES 


AVTHOR 

J ) 

< Lt. W .) 
Kohkr 
Lambert 


>~niBKR 

1S6.1 


1(1)1079 

1^(01) 9-99; 1 (1)1218-r 


Lamben—Felkel 
Leone lii 

Leonelii—Leonhardi 
Leonhardi—Leckcelli 
Luvini 
Luvini 

Manning 

Maseres—Speidell (E.) 
Napkr—Filipowaki 


151.0 1 (1) 1000-r Primes to 10,000 

205.0 1(1)100; 10“, 11 = 1(1)10; 1-01(-01)10^ 

1(1)10; Jf 

205.1 As in 205.0 


107.0 

110.0 

110.0 

169.0 

170.3 


10^, 11 = 1(1)20; 2(1)9+Radix 
I As in LecmeUi 107.0 


) 


Prunes 1-1200 
Prunes 1-1200 


111.0 

ILO As Speidell 204.1 

15.0 1-01 (01) 10*00; 1(1)1201 


Orstrani, Van— Becker 212.0 1(1) 1000; Primes to 10,000 


Peters—Siein 
PiXJCV 

Ki coo —<-T ardine r 
Kuhimann 


I 2 (1) 146 -r Primes to 9973 -r Radix 

199.3 } 2, 3, 5, 7 

( Primes to 113 
1*00 ( 01 ) 10 ^( 1)100 


anorai 


^alo^:on 


nron 
>cnuixe 
Soanas 
^hanJK:s 
S hanks 

Spei'kll o.T-i 


205.2 

122.1 

84.0 

100.0 

145.1 

132.1 
163.0 

13.0 

208.1 
2«>8.2 
2l»9.2 

203-0 


1 ( 1 ) 10,000 
As 100.0 
1 ( 1)1000 

1 - 00 ( 01 ) 10 - 0 ( 1)100 
I (1) 10(X); Primes to 10,333 


1(1) 2200; Primes to 10,000 
2, 3. 5, 10 
2,3,5, 10 
2, 3, 5, 10 
rl(l)1000 

/ Logarithmic Trigonometrical 

I for mins. 


Spri iell ! K- i 

2i4.l 

2. i. 10, a. 5, 3. I. { Md 7 +MeUiDd for 
cicoUting logarithms of any nnmber 

Sr-:^i>. U !—Masercs 

4 

^:ev her.'—Vega 

14.0 

As Speidell 204.1 

199.31 

As Vega 95.0 


2»"»8.3 

1(1)10,000 

Primes to 293 

—Peters 

199.3 

See Peiew—Stein 

Steinhau«er 

ISI.O 

Radix 

Thick 

211.2 

1(1) 5000; Primes to lO.CXW 

T" _ - i -5 . , 

82.0 

1-00 (-01) lOOO 


FLACS 

ran 

6 

191 

6 

m 

191 

8 

185 

7 

177 

25 


J 7 

183 

1 25 


20 

183 

20 

193 

20 

188 

20 

188 

12 

182 

25 

38, 171 

7 

18( 

5 

191 

48 

19: 

272 


82 


7 

183,201 

8 

18 

20 

173 

20 

18 

6 

18 

10 

18 

16 

18 

48 

17 

59 

18 

59 

18 
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18 

6 

17 

5 


25 

17 

25 

38, 17 


1! 

5 

U 

9 

11 

20 

11 

48 

11 

7 

1' 



^gYPERBOUC logarithms 


AtTTHOB 

Van Orstrand—^Becker 


Vega 

Vega 

Vega 



V^a 

Wace 

Westphal 

WiUich 


212.0 

86.0 

95.0 

101.0 

143.0 

184.1 


1 ( 1 ) 1000 ; 
1 ( 1 ) 1000 ; 
1 ( 1 ) 2200 ; 
1 ( 1 ) 1000 ; 
1 ( 1 ) 1000 ; 


Primes to 10,000 
I^rimes to 9,9 i 3 
Primes to 10,000 
Primes to 10,000 
Primes to 10,000 


184.1 

199.31 ll (1)2200; Primes to 10,000 


175.0 Radix; 2(1)9 
124.0 Radix 
158.0 1(1)1200 
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decimal. 

PI.ACE 

5 
8 
48 
8 
8 

f48 192 

*48 182.191 

20 1 

16 184 


PACL 

191 
179 
1S2 
1 82 

1S4 


appendix (ADDENDA, etc.) 

A. Napierian Logarithms 

12 1 KeiJer J -Bartech, J. Tabulae manuales logarithmicae ad calculum astronomicum in 

Rudolphinarum compendiose tractandum m^re uUl^; qu^us 
hoc editiane iniroductio nova eurante Joh. Casp. Eisensehmtd. Strassburg. 

U™mns>8 table of Napierian logarithms of sines and tangents is reproduced here, but 
to five figures only. 

B. Briggsian LogarUhms 


(^uneberg, 


ad Viadniin. 1684 


pr. 1] Seven.^iecimal logarithms vrith characteristics up to 10,000. The arrangement n 
bad. 

53.0. Taylor, John. 

In the Graves Library. University CoUege, I have examined a volume which contain 
tables wMiont text. The title-page is that of T. 1 of 53.0, it is dated, however. 1 ,o,. an. 
though without name T. I and T. 2 show it to be the w ork of Taylor: see our p. - 1. 

W.Ol. Hodgson, James. A System of the Mathematics, containing...Plane and Spherica 
Trigonometry... and Navigation. Loudon. Page and Mount. 1»23. 2 vols. (4 ^) 

T. 1. Seven-decimal logarithms with characteristics of aU numbers up to 10,000 by th 
arrangement, except that aU the logarithms are given in full. 

143.1 Trotter, James. A Manual of Logarithms and Practical Mathematics; for the use >. 

Students, Engineers, Navigators and Surveyors.... E>iiuburgh, Oliver and Bovt 

1841. (8<>.) 

At the end of thia volume several tables are given. 

[T. 1] Six-decimal logarithms up to 100 with characteristics, and then to 10,000 withoi 
4 » h by Gie modem arrangement. The logarithms are given in full at evci 
tenth row, but the first two figures are not given in the other rows except those in whi< 
a etiange ocenrs in the second figure. The mean difference for every row is given in the rigl 
Tnar^T>a.1 column, and nniform fignres are used. 



144.2. Taylor. ]Mrs Janet. Epitome of yavigation and yaidical Astronomy uHth th 

improved Lunar Tables, London, Taylor. 1S43. (4®.) 

At the t'lid of this work on navigation there are a large number of tables, logarithmic and 

or heru ise. 


T. 4. Six-decimal logarithms with characteristics to 100 and then without to 10,000 bv 
the modern arrangement, except that the logarithms are given in full. The mean difference 
for each row is given in the right marginal column. This table appeared also in the Lunisolar 
and H oraru Tables, icitk (heir application in yanfical Astronomy, 1832 ( 8®) by the same 
authore.ss. She is the onlv woman who has contributed to this section of our bibliography. 


1S3.1. Benoist, Adolphe. Tables de Logarithmes d six decimates construites sur un plan 

nouveau, Paris. Ch. Delagrave. [1883.] (4®.) 

The title-page, the preface and the titles of the tables are given in French and German. 
[T. 1 I, pp. 2—207. Six-decimal logarithms up to 1000 direct and then by the modem 
arrangement to 10S,0lX), with ICKWil) 10,799 in the left marginal column. With range 
extended to 108,<XK) the logarithms change very slowly and the greatest difference is 44. 
Proportional parts are given and the interp>olation necessary in using the table will be a 
minimum. The figures are grouped 2, 4, the first group being given only in the first column 
and at every fifth row, and an asterisk marks every group affected to the end of the row. 
Old numerals are used, the table is beautifully printed and the arrangement is good. 


2 ‘ 0.2 


C. Hijpperbolic Lfjgarithms 

Vony, G. Riche de. Formides pour catculer Feffei Tune Machine d vapeur d detente 
et d un seul cylindre. Observations sur un Coefficient de correction qui y est employe: 
Tables de Le^garithmes hyperhoUques calculees de 100^ en 100^ Tnnite pour faciliter 
F u <fiae de cts formules. Par le B®® de Prony..., (Folio lithog.). 

This short work by de Prony is a lithographed publication and it was probably intended 
for private circulation. There are three pages dealing with the formulae connectii^ pressure, 
iencth of piston, line of action, etc. of a gas engine, and as the mam formula mv^es 

hvi> rl>olic logarithms a table of such logarithms is added. No 

T 1 Seven-decimal hN-perboUc logarithms of 100 (-01) 10-00 (1-0) 100. The^tabl^ ^ 
an angod neatly. There is a'copy in the Library of the Royal Society. See our pp. 21 and 183. 
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